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ABSTRACT 
Studies on spatial inequality in China at the city level are very rare. 
Besides, neither is there any study focusing on the spatial pattern of social well-
being (SWB) among cities and linking it with the urbanization process. This paper 
is an attempt to measure and reveal the pattern of SWB in urban China and to 
examine the forces underpinning it with attention given to the economic factors 
and the urbanization policy. The task is achieved by measuring the urban SWB 
by two approaches, the single component approach and the integrated approach. 
Measurements based on the single component approach, the Gini method, 
have illustrated that the distribution of some welfare indicators are quite equal 
among the 258 sampled cities, whereas some are not. Some welfare facilities like 
primary, secondary education opportunity, and workers，wages are relatively equal 
among cities. In contrast, the distribution of medical facilities are moderately 
unequal. For urban living facilities, the Gini coefficients are very high, nearly 40, 
showing high imbalance in living facilities among cities. In addition, correlation 
coefficients of these SWB variables with urban population size indicate that many 
of the former do not vary significantly with the latter. 
Composite SWB indices for each city are obtained by the integrated 
approach. The results clearly reveal three noteworthy trends. First, cities with high 
values tend to locate along some important communication lines. Second, cities 
of high and relatively equal values in the southern Jiangsu, Liaodong peninsula, 
Zhejiang Delta regions form clusters. Third, provincial capitals in some provinces 
have very high values compared to the rest of the provinces. 
Multiple regression analysis on the economic factors illustrates that they 
can largely explain the urban SWB pattern in the 1980s. However, this is not the 
case in the past. It is repeatedly the case that throughout the post-1949 period, 
provision of welfare services fell behind the economic condition of a city. In 
Chinese parlance, the "bone" (physical infrastructure, factory, etc) was emphasised 
at the expense of the "fresh" (living and welfare services) in urban construction. 
It has also demonstrated that urbanization policies, which are 
overwhelmingly influenced by the industrial development strategies, have 
influenced the spatial pattern of SWB. The essence of China's urbanization was 
the control of urban population. It has been shown that population of many key 
cities of intensive industrial development was controlled tightly in the past to 
maintain high welfare service provision in those cities. 
From this study, we concluded that many cities in remote regions have 
‘、 strong foundations in infrastructure and living facilities construction because they 
v, have been selected as the key cities for intensive development. Developing these 
cities are, in fact, effective in attaining high-speed economic growth. Instead, 
major efforts should be placed on rectifying the intra-province inequality in order 
to alleviate the polarity structure. 
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CHAPTER 1 
Introduction: the problems, objective and its setting 
1.1 Urbanization as a current subject of great concern 
People in the world increasingly live in cities. However, urban growth has not 
been evenly recorded around the world. While most of the developed countries 
have experienced zero urban growth, rural-urban migration primarily occurs in the 
developing countries, and is largely concentrated on the metropolis. 
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 in the developing countries are very acute indeed. 
Developing countries are well known for having a comparatively low urbanization 
level while undergoing a rapid urban growth. Concentration of population in large 
Third World cities has led to grossly inadequate facilities for housing, clean water, 
waste disposal and transport. 
Socialist countries have experienced a somewhat different path of 
urbanization, which has been characterized by such terms as controlled 
urbanization, underurbanization, and economizing the urbanization (Chan, 1989; 
Ran & Berry 1989; Forbes & Thrift, 1987). Nevertheless, as many socialist 
countries are undergoing economic reforms -- shifting from a planned to a 
market-oriented socialist system - certain degrees of freedom for population 
movement have been possible. Many large cities are now flooded with rural-urban 
migrants. Urbanization problems have begun to take shape -- to some extent as 
acute as those in the Third World. 
In China, a socialist developing country with the largest population size in the 
_ world and a distinct political system of regulation, urbanization is a topic of great 
interest. The recent publication of a large amount of population statistics by the 
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State Statistical Bureau of China (SSB) has rendered detailed studies of 
urbanization possible. 
1.2 Urbanization Policies in China 
Urbanization policies in China, an exceptionally crucial factor in shaping the 
path of urbanization of the country, has received much attention. Since liberation, 
the Chinese government has devised several policies and measures towards 
urbanization. Two broad types of policies could be loosely identified. The first 
type was concerned with nationwide strategies such as policies to limit large city 
growth, maximize industrial growth, deconcentrate industrial investment and 
promote the growth of small cities in line with the modernization and 
industrialization programs. The second type was concerned with the internal 
management of cities and its relations with the rural places. They were, for 
instance, stringent control on rural-urban migration and intact employment system 
enforced by the household registration system. 
Prior to the 1970s, comprehensive policies towards urbanization were almost 
absent in China. In the past, the piecemeal urban policies, if any, were strictly 
adhered to the economic development strategies. Urbanization was thus the 
by-product of economic growth strategies. What has shaped the urbanization 
policies stems mostly from their prime, if not the only, concern with rapid 
industrial growth (Chan, 1989). The most important urban policy is the 
"xiaojizhong dafensan" (concentrate on the small and break up the large) policy 
(Kojima, 1987). Throughout the years since liberation, urban policies have 
consistently stressed the development of small cities and simultaneously 
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deconcentrate the population of large cities. The Chinese leadership has realized 
the great spatial imbalance between coastal and western regions, and between 
large and small cities. (Yang, 1990). There have been programs for the 
development and stimulation of the growth of small- and medium-sized cities. The 
广•：. . 
first guideline to urbanization established after liberation was announced in May 
of 1956 by the State Council. It stated that for the purpose of decenti^Jizmg_the 
industrial activities, industrial cities should be developed to an optimal population 
size of 200,000 to 300,000. Only a limited number of cities of 400,000 to 500,000 
were to be developed, and the development of cities of 800,000 to 900,000 was to 
be curtailed. This program has aimed at attracting rural migrants to towns, thus 
limiting the growth of large cities. In the March of 1978，the Central Committee 
of CCP reaffirmed the statement made in 1956 and announced the policy to 
control the size of large cities and promote the growth of small towns. They 
added that controlling primarily referred to the control of population size and 
land use in the large cities but not their production and economic growth. The 
state was likely to encourage the units and workers to settle in the small towns. 
In the 1980s, the policy changed somewhat slightly in response to the then 
prevailing economic situation and the attempt by the Chinese leadership to bring 
China out of economic backwardness. The guiding principle which intended to 
strictly control the large cities，growth, reasonably develop the intermediate cities 
and actively develop the small cities, was put forward in the December of 1980 
in the meeting on urban works (Chengshi gongzuo huiyi) held in Beijing. 
In December 1989，the People Congress passed the City Planning Law and 
slightly adjusted previous development policies to "stringently control the 
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development of large cities and reasonably develop the medium-sized and small 
cities. 
In the formulation of urbanization policies, the Chinese government has 
consistently aimed at attaining high accumulation rate and high industrial output. 
She has selectively controlled the inflow of rural-urban migrants and determined 
the types of cities to develop first. Thus, economic efficiency has been only a 
minor consideration in the formulation of urbanization policies. 
Another feature of Chinese urbanization policies is the stringent control on 
the growth of rural-urban migration by means of household registration and other 
urban systems. Some researchers have argued that the essence of Chinese 
urbanization policies is to control the urban population in order to minimize the 
cost caused by urbanization (Zhao, 1990). However, what are the reasons for 
controlling the urban population and through what mechanism? 
Although the number of research studying Chinese urbanization has been 
rapidly increased in the 1980s, many of them consistently failed to put their study 
in perspective. For example, it is a well known fact that urbanization is not merely 
just the concentration of population in urban places. Otherwise it should be called 
"population citification" (renkou chengshihua). Surprisingly, many researchers 
merely employed the percentage of urban population of a nation as the surrogate 
for other indicators of urbanization. Many socio-economic factors tied closely to 
urbanization have been ignored. In fact, many factors can be treated, as the 
indicators of urbanization. For example, the growth of poor people in the 
conurbation of large cities is an obvious symptom of urbanization. Rapid growth 
in the industrial output of a city can also indicate the stage of urbanization. 
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Furthermore； spatial differentials of living condition of Chinese cities may be 
viewed as the enigma of urbanization because differential welfare conditions 
could booster the growth of rural-urban migration. However, until today, relatively 
little has been known about the relationship between urbanization and these 
factors. Therefore, national policies towards urbanization should be linked to 
wider issues of social and economic development. In particular, as western 
countries see a shift of concern from merely economic growth to the improvement 
of welfare as a whole, it is worthwhile to incorporate social well-being (SWB) 
studies of urban places into the urbanization studies. 
1.3 Shift of social concern to social well-being in national development 
Prior to the 1960s, development strategies of many countries focused mainly 
on economic growth, which was regarded as an indispensable element of the 
social objectives. However, negative externalities, such as urban poverty, pollution, 
crime, and regional imbalance, exacerbated, people started to realize that 
economic development of a nation does not necessarily mean that people will be 
. better-off or poverty of some underprivileged groups eradicated. There are, in 
fact, many elements of people's well-being (health, leisure, and security, for 
example) which the conventional measuring criteria do not attempt to represent. 
So, it is evident that people in the western countries have seen a shift of social 
concern. However, to those countries like China with different cultures and levels 
of economic development, one would wonder if they have also experienced similar 
shift of social concern of well-beings. OECD (1973) has suggested that "it should 
be stressed that although some aspects of these changes [shift in social concern] 
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may havebeen more germane to the economically developed nations, as a whole 
they applied to developed and developing countries alike and to the relations 
between them as well". Thus, SWB consideration should be incorporated into the 
formulation of national policies towards development. In fact, it is interesting and 
challenging to investigate the relationship between distribution of SWB of urban 
places in a nation and her policies towards urbanization. 
1.4 The problems 
China — with the exception of India — will be the only big country with less 
than 50 percent of the population in urban areas by the end of this century. In 
China, since the inception of economic reforms and the demise of Mao's era, 
rural productivity has dramatically increased. Roughly one third of the agricultural 
labour force has abandoned simple grain production resulting in the surge of 
surplus rural labour force. A few cities have already begun to issue temporary 
residence permits allowing peasants to commute to the cities to seek a temporary 
job. Many stringent controls on rural-urban migration have been relaxed. As a 
result, in the 1980s, urban China has experienced sudden upsurge in the rural-
urban migration either in the form of mobile or permanent migration. This may 
partly stem from the fact that there are great disparities between quality of life 
in rural places and urban places and that there are differential urban development 
among cities of different classes and cities in different places. In other words, 
spatial pattern of welfare conditions is believed to play an important part in 
affecting urbanization. But does its role change over time? Is there a trend that 
quality of life in large cities is much better than that in cities of smaller size? If 
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this is the case, for what purpose and how effective is the measure of controlling 
the growth of large cities? Does there exist a trend that the better the living 
conditions of a city, the more stringent the control of the city it will be? 
Inequality problems in China have long been the central issues in social 
science studies in China. Many of the studies in the past have approached this 
problem by analyzing socio-economic conditions of Chinese society by a single 
attribute. Seldom can we find studies adopting the integrated approach like social 
well-being measurement. However, is it feasible and practical to adopt such an 
approach? If it is applicable, then what practical problems will be encountered? 
As far as spatial inequalities are concerned, it has long been suggested that the 
level—of regional economic development in China is generally in a step-like 
pattern from the richest coastal region, the relatively poor central region, and to 
the poorest western region. However, could we say that inter-city disparities in 
social well-being follow a similar pattern? It has been widely discussed that there 
are great disparities in quality of life between rural and urban places in China. 
Many researchers have claimed that there exists a dual structure between urban 
and rural places (e.g. Hou & Zhang，1989; Guo & Liu，1990). But are there any 
structural differences in well-being conditions among urban places? In short, what 
is the actual pattern of the distribution of social well-being conditions of Chinese 
cities? What is the relationship between urbanization policies and level of living 
in urban China? How has the SWB patterns of city been shaped by the 
urbanization policies? What should China's urbanization policies be? 
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1.5 Objective of this study 
The focus of this research is the spatial pattern of distribution of social 
well-being among urban places. Indeed, knowledge about the pattern of urban 
SWB in China is grossly inadequately. Thus, this study will largely focus on the 
analysis of the spatial pattern of SWB among urban places. Once the pattern is 
relatively clear, if possible, the relationship between urbanization and SWB in 
cities can be tentatively conceptualized based on an in-depth empirical analysis. 
Implications can thus be made on China's urbanization policies. So, the objective 
of the present study is fourfold. Firstly, the most essential one, study the spatial 
pattern of SWB in urban China. Secondly，investigate the effect of some main 
economic variables on urban SWB in order to know whether in China, the higher 
the economic level of a city, the better the social and urban facilities provided in 
the city. Thirdly, study the relationship between urbanization policies and SWB. 
How could urbanization policies affect the spatial inequalities of SWB? And, on 
the other hand, how could the existing spatial pattern of SWB affect the 
formulation of policies towards urbanization? Finally, suggestions are made on 
China's urbanization policies by the results obtained in this thesis. I t is hope that 
an analysis on urban SWB may shed some light on China's urbanization, and 
some insight into the spatial distribution of cities may be gained. Since many 
areas of interest will be explored, the study must be considered a tentative 
attempt. In addition, because the historical data available are piecemeal and not 
reliable enough to have a sophisticated statistical analysis, temporal data are 
employed merely for illustration. 
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1.6 The scope of the study 
The scope of the present study is restricted to an inter-city analysis of the 
spatial pattern of social well-being in China and its relationship with urbanization 
policies. Thus, there are many related issues, but will not be pursued here. They 
are for example the spatial distribution of social well-being among some other 
spatial units, such as xian (counties) and provinces. Besides, studies on the process 
and the determinants whereby the observed disparities and distribution arise, i.e., 
the underlying mechanisms determining and affecting spatial organization, are not 
pursued. Furthermore, to render the research manageable, measurement on SWB 
is basically performed for a single year but not over years. Thus, there is no 
intention to study the direction of change over time. However, some temporal 
data are employed to investigate the effect of urbanization policies on SWB of 
urban places. 
1.7 The organization of the remainder of the thesis 
The paper begins with a description and discussion of the groundwork 
including the concepts of spatial inequalities in SWB in urban China, the selection 
of variables in this analysis and the approaches in measuring SWB. The meanings 
of social well-being, its ingredient，the present selection of the ingredient of SWB 
are also mentioned. Given the distinctiveness of the issue of social welfare, the 
characteristics of welfare goods allocation in China are investigated. Chapter 
three describes the actual design of this study. The procedure of analysis, the data 
used in this study and the techniques of analysis for each approach are described. 
The results of the measurement are stated and discussed in Chapters four and 
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five. Chapter four primarily presents and analyzes the pattern of variation of some 
welfare indicators among the sampled cities. Whereas, in chapter five, instead of 
measuring the well-being by the single indicator approach, the integrated 
approach is adopted to measure the SWB among cities. Composite indices of 
SWB for each city are obtained. The spatial pattern of the indices among the 
cities and the results upon different .levels of investigation are analyzed. Drawing 
on findings of the preceding chapters, chapter six attempts to investigate the 
relationship between urban SWB and urbanization policies in China. In particular, 
the effect of some economic variables on urban SWB and the way SWB pattern 
has been shaped by the urbanization policies are analyzed. Two cities in two 
different provinces with different histories of development are chosen as the 
examples. The stories of these two cities are told in order to illustrate the 
relationship between SWB and urbanization. In addition, some implications on 
China's urbanization policies are made. Finally, in the last chapter, a summary is 
offered. All the findings and analysis results are summarized together with a 
discussion of the limitations of the present study. The chapter is concluded by 




The term，social well-being (SWB) is generally regarded as vague and 
abstract. Before we go on to measure it, it is necessary to scrutinize the meaning 
of SWB. Like levels and standard of living, SWB is a relative concept. The 
objective of measuring SWB is to know its distribution. As people are normally 
interested in knowing if people living in one area is more affluent than those 
living in other places. This chapter attempts to investigate the meaning of spatial 
inequalities of SWB, ingredients of SWB, approaches in measuring spatial 
inequalities of SWB, and to review some past studies on spatial inequality. 
2.1 Definition of Spatial inequality 
Inequalities have long been the major concepts in social science. However, 
there has been a lack of communication among different disciplines dealing with 
these concepts. When an economist and a sociologist study inequality, they talk 
about different things. While economists study inequalities in terms of the 
distribution of wealth, income, productive capacity, or, goods such as land, 
^ — — ^ ‘ — — — 
sociologists concern with social mobility, inequalities of opportunity, or 
inequalities in living conditions. Indeed, there are many dimensions and types of \ ^ ~ 
inequalities. At first glance, inequalities can be loosely divided into structural and 
spatial forms. The present study, however, focuses primarily on spatial inequalities 
in China rather than structural‘ inequalities. Although it must be recognized that 
many of the causes^consequences, and manifestations of inequality are 
dominantly structural rather than spatial in nature, identifying the spatial 
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component of social inequalities is crucial not only to the study of human 
geography but also to the improvement of social conditions within society as a 
whole (Coates et al, 1977). 
At first glance, inequality seems to be a straightforward concept, which '、•‘• -
means not the same in an arithmetic sense. However, it has been loosely used by 
many people, and easily confused with such terms such as equity, which refers to 
giving people what they deserve and is related to the notion of treating equals 
equally (Harvey, 1973). So, we should treat inequality as simple as Bauer and 
prest (1979) have argued that it might be applied quite generally to cases where 
income or wealth were simply different, just as we might refer to two people 
being of unequal height. So, inequality should be regarded simply as a term 
having its straight forward meaning. 
Spatial inequality may simply refers to differential areal access to or share 
of something that are essential and valuable to human being. Wu and Ip (1980) 
have identified three things that are valuable to human being, namely society^ 
opportunities, monetary go odsand decision making. They thought that these three 
‘ ， — -..-— 
things were normally applied in the analysis of social development of regions in 
a nation. However, obviously there were many other elements that are essential 
to people's living. So, "spatial inequality in SWB" is adopted here because SWB 
embrace a broader essential elements of people's welfare. 
2.2 Types of spatial inequalities and different levels and units of analysis in 
China 
The forms and types of spatial inequalities in China are highly complicated 
and distinctive in nature. Some Chinese sociologists have studied the dimensions 
12 
and nature of inequality in China. Li (1989), as one of the Chinese researchers, 
has broadly divided spatial inequality in China into two categories, namely intra-
comjmiiiity and intej^ommuni^jnequality.
1
 Inter-community inequality refers 
to the inequality between communities. It involved, for example, the inter-regional 
inequality, inter-city inequality, rural-urban inequality, inequality between plateau 
and mountainous areas, and some non-spatial inequalities such as occupational 
inequality, inter-ethnic inequality, inequality between different social interest 
groups and different work units. Whereas, intra-community inequality refers to 
inequality within a community. 
The delimitation of community is a relative concept and is important to 
determine the nature of the inequality. Sometimes, two groups of people might 
be treated as two different communities by some people, but regarded as the 
same community by other people. The typical example was the inequalities 
between peasant workers and workers in urban places. 
Li (1989) has further asserted that Chinese people's tolerance level on 
withstanding the inter-community inequality are much greater than intra-
community inequality. He quoted an example that people living in the rural areas 
could tolerate the overwhelmingly great disparities between rural and urban areas. 
However, people living in urban areas could hardly tolerate the great income 
disparities between bus driver in state-owned enterprises and taxi driver working 
individually. This is because people view rural and urban as two different 
1
 The term，community，may be crudely refer to a collection of people in a 
geographical area and these people possess something in common and have somewhat 
similar interest and perception of environment. But how to precisely identify the people 
is a complicated task since the identification may sometimes be arbitrary and relative. 
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communities but regard bus drivers and taxi drivers as of the same community. 
In studying spatial inequality, one should first design the unitj)Lanalysis 
(U〇A) and the corresgondii^_evel,of^investigation (LOI). UOA refers to the 
sm^y^^a t j^Uml t^ tudy i i ig， i . e . , this unit will not be farther disaggregated 
(Diirr, 1984). Whereas, LOI represents the overall social and geographical units 
from which observations are deemed to be analyzed. In this study, level refers to 
administrative level (see Table 2.1). Once the UOA is designed, there may have 
a number of observations to be analyzed. For example, if xian (counties) and zizhi 
xian (autonomous counties) is designed to be the UOA, then diqu (prefectures), 
sheng (province), and economic regions which comprise of many counties and 
thus at- a higher administrative level, are the possible LOI (see Table 2.1). 
Obviously, not all the levels are meaningful to us. 
Spatial inequality studies are very sensitive to the choice of the UOA and 
the LOI. Different U〇 As may give rise to a completely different picture of spatial 
pattern. Generally, the smaller the UOA, the more information about the region 
will be uncovered. However, at the same time, manipulating the units becomes 
more difficult when the UOA is getting smaller. In China，there are many possible 
and meaningful types of spatial units for investigation. The UOA can be the 
whole country for international comparison, a region, a province, a city, a 
prefecturee, a county or as small as a village, a work unit, a production line. It is 
up to the researchers to opt the appropriate UOA and LOI. However, one should 
bear in mind that the larger the UOA, the fewer the levels of observations to be 
analyzed, and the more the information within the observation units are 
concealed from notice. 
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Table 2.1 China's Administrative structure 
Central governmment 
I 
Provinces (Sheng), autonomous regions 
(zi zhi qu) and municipalities (zhi xia shi) 
directly under the central government 
Special prefectures Municipalities Autonomous prefectures 
(zhuanqu) (shi under (zizhizhou) 
i provinces 、 
I I \ 
Counties (xian) and Counties Districts Municipalities \ 
autonomous counties (xian) (qu) (shi) 二 
,• . 、 Counties 
(zi zhi xian) , . 、 
(xian) 
. Districts 
Districts , 、 
(qu)
 ( q U ) 
Rural districts Market towns 
(xiang) (zhen) 
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2.3 Definition of Social Well-being 
Although SWB is commonly viewed as a difficult and unclear term, it can 
be loosely defined as the conditions in which the needs and wants of the 
population are satisfied. However, what the actual needs and wants refer to truly 
deserve precise studies. Before spelling out its meanings, it is better to introduce 
an important and related concept -- 'welfare，through which the meaning of SWB 
can be derived. 
The term，welfare，has frequently been defined as the state of society in 
its broadest sense. Smith (1975) has urged that the level of welfare of a society 
can be symbolically expressed in the form of a social welfare function (SWF). In 
a spatially disaggregated society, the general level of welfare may be written as 
a function of SWB in a set of n territorial subregions. In other words, welfare 
becomes a function of goods among groups of the population defined by areas of 
residence. Suppose people require p kinds of goods to sustain their lives, then 
SWB in subregion i may be expressed in terms of the quantity of the p goods 
consumed by population in subregion i. If every kind of goods can be quantified， 
once the function is determined, the SWB for each territorial subdivision can be 
measured and in turn the level of welfare of a society can also be determined. 
Therefore, while SWB is an aggregate measure on the affluence of people in a 
subregion, levels of welfare is a measure of the distribution of SWB in a society 
or nation. 
2.4 Ingredient of Social Well-being 
After discussing the meaning of SWB, it is necessary to decide its 
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ingredient. What kinds of elements should be involved? Unfortunately, it seems 
that we cannot arrive at an absolutely agreeable answer to this question. Since 
different societies differ considerably in their culture, value judgement, socio-
economic conditions, it is robust to consider that different societies differ in the 
ingredients of SWB. So, there seems to be a lack of universal consensus on what 
elements should be involved in SWB. However, do different societies share some 
common elements of SWB? Indeed, there are four criteria that are widely 
accepted by many researchers to be the common elements. They are income and 
wealth, employment, health, and education. Besides these four criteria, the 
selections are in fact culturally dependent or even interest dependent. Smith 
(1973) has identified seven criteria of SWB relevant to the conditions in United 
States. Apart from the above four, he established three more important criteria, 
namely social status and mobility, public order and safety, and the living 
environment. Further, he identified seven more criteria that were used quite 
frequently but not as frequent than as the above four basic criteria. They are 
science and technology, participation and alienation, leisure and recreation, social 
disorganization (or social pathologies), the natural environment, access to services, 
culture and art. 
There are four types of SWB variables, namely objective, subjective, input 
and output variables.
2
 In almost all SWB studies, objective and input variables 
2
 Objective variables refer to variables that are quantifiable and 
measurable of various types of phenonmena. Whereas, subjective variables are 
measured based on people's perception and feelings. Input variables refer to the 
government investment and expenditure on establishing some physical and social 
infrastructure that are related to the well-being of a society. Output variables or 
descriptive are usually the measures of the outcomes or the products of social 
process (Land, 1971). 
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are employed because they are relatively easy to obtain. There have been ongoing 
discussion on the use of which types of variables (see e.g. Kuz, 1978; Pacione, 
1982; Lard, 1971). It is generally agreed that the use of objective variables alone 
cannot be regarded as the surrogate for subjective variables because the 
• V* 
correlation between subjective and objective variables cannot be assumed (Kuz, 
1978，1977). Further, the use of output variables, which measure the outcomes of 
social processes (e.g. infant mortality indicate the outcomes of health status), are 
more preferable than the input variables because output variables of social system 
are more relevant to SWB and people are concerned much more about the 
consequences. Therefore, ideally the ingredient of SWB should at least comprise 
of both subjective and output variables. However, owing to the lack of data, 
subjective and output variables are far from easy to be obtained. 
2.5 The present selection of the ingredient of SWB 
The nine categories of data used in the present study and their 
representative variables are shown in Table 2.2. They are 1) incomes and wealth; 
2) living environment; 3) Living facilities; 4) education; 5) culture; 6) health; 7) 
domestic and commerce; 8) accident; 9) employment. Over 100 variables were 
considered initially, and these were narrowed down to thirty variables and all of 
which are in such a way that, as given by Thorndike (1939, 22), reasonable 
persons will regard as significant for the goodness of life for good people. There 
are all together 30 variables under the nine categories. A sign is given to each 
variable indicating that if it is positive, then high value will be regarded as good, 
and vice versa. 
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The four aforementioned essential criteria of SWB are all included. In 
relation to the criterion of income & wealth, it is supposed that average wages of 
staff and workers and urban residents，savings directly influence people's 
consumption behavior and thus the satisfaction level, and the means of access to 
material goods in China. Health is obviously the basic element of human life. 
Some variables are recognized as the suitable indicators of health. For example, 
infant mortality is widely accepted as a sensitive indicator of the general level of 
health in a society. In particular, for many developing countries, the capacity for 
survival of baby is largely influenced by mother's state of health and her ability 
to sustain another life. The number of hospitals, and hospital beds, doctors and 
medical personnel per ten thousands of people are inevitably good indicators for 
people's access to medical care. Although one might argue that these four 
indicators are indirect measurements of the input to the medical system, they are 
not as good as those indicators which measure the output of the medical system 
like infant mortality, cancer or hypertension death per ten thousands of 
population. The four variables are still employed here simply because output 
variables are difficult to obtain. 
In general, education as a criterion of SWB is an important aspect of 
society with relations to the access to employment and political power. However, 
the role may not be too important in China, for the seniority of workers is far 
more important to have access to higher rank employment than education 
attainment (see Hu et.al，1988). Nevertheless, education criterion is still employed 
here. 
Living environment and living facilities are essential criteria of quality of 
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life. The floor space per capita is an important indicator of housing conditions 
whereas water consumption, electricity consumption, buses provision, and area of 
paved road are appropriate indicators of living facilities. Besides, population 
density and the percentage of green area in the urbanized area are directly 
related to the livability of a city. 
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Table 2.2: List of the 30 variables used in this studies under the nine categories 
No. Var. name Va r i ab l e s Sign 
Incomes and wealth 
1. AWSW Average wage - - Total s t a f f and workers (yuan) + 
2. SAVEPP Savings per 10,000 people (yuan) + 
Living Environment 
3 . UPOPDEN Popu la t ion Dens i ty -
4 . URAREAPC Bui Ld-up a r e a s (%〉 + 
5. GRAREARA Green a r e a s (% of urbanized a rea ) + 
Living Fac i l i t i e s 
6. WATERPC Pub l i c water consumption per c ap i t a ( t on ) + 
7. WATERRA Rat io of pub l i c water consumption popu l a t i on (%) + 
8. ROADPC Area of paved road per c a p i t a (m ) +‘ 
9. BUSESPP Pub l i c buses and t r o U e y buses per 10,000 persons 、 + 
10. ELECTPC E l e c t r i c i t y consumption of pub l i c u t i l i t i e s and r e s i d e n t s per c a p i t a <kWh)+ 
11. FLOORPC Floor space per c a p i t a <m ) + 
Education 
12. USTUPP At t a ined Un ive r s i t y level per 10,000 popu l a t i on 1982 二 + 
13: SECPP At t a ined secondary level per 10,000 popu l a t i on 1982 + 
14 ILlrIRA I l l i t e r a t e & semi - i U i t e r a t e • person r a t i o (% of popu l a t i on over 12) 1982 -
15. SCIENPP Natural s c i e n t i f i c and t e chn i c a l personnel per 10,000 s t a f f and workers + 
Culture 
16. CINEMAPP Cinemas and t h e a t r e s pep 10,000 popu l a t i on + 
17. LIBOOKPP Pub l i c l i b r a r y books per 10,000 persons + 
Health 
18. INFANT In f an t M o r t a l i t y per 1,000 l i v e b i r t h s 1981 -
19. UDEATHR Death r a t e of popu l a t i on ‘ -
20. HOSPITPP Hospi ta l and c l i n i c per 10,000 popu l a t i on + 
21. HOSBEDPP Hospi ta l beds per 10,000 popu la t ion + 
22. MEDIPP Medical personnel per 10,000 popu la t i on + 
23. DOCTPP Doctors per 10,000 popu la t i on + 
Domestic and commerce 
24. RETAILPP Re t a i l u n i t s per 10,000 persons + 
25. CATERPP Ca te r ing u n i t s per 10,000 persons + 
26. SERVICPP Se rv i ce u n i t s per 10,000 persons + 
Accident 
27. ACPFIRE Average c a s u a l t i e s per f i r e acc iden t -
28. ACPTRAF Average c a s u a l t i e s per t r a f f i c acc iden t 
Employment 
29. SERVPC Persons employed in s e r v i c e i ndus t r y (%) + . 
30. WORERPC S t a f f and workers (% of popu l a t i on ) 1982 + 
Source: ( 12 ) , (13 ) , (14) & (18) from ZGRKTJNJ. 1988. 
Others from CSTJNJ, 1987. ——一 
Note : A p o s i t i v e s i gn i n d i c a t e s high p o s i t i v e va lues a r e "good
1
 and v i c e v e r s a . 
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2.6 Characteristics of welfare goods allocation in China 
, • 
The urban system of regulation in China have long attracted people's 
attention. The allocation.system as one of the urban system of regulations has 
been characterized as distinctive when compared with many socialist countries. So, 
it is worthwhile to have a preliminary attempt to discuss some features of 
allocating welfare goods in urban China. 
It is agreed that the aim of socialism is to destroy inequalities and to satisfy 
human needs equally, i.e., stress the equality of outcome. It is also evident that 
socialist planners share the view that the major objective of socialist economic 
development is to meet the needs of mass consumption (Lardy, 1984). As this was 
stressed by Chinese leaders who proposed that in the year of 2000, China will 
become a middle-income country (xiaokang level) so that every Chinese can 
basically satisfy their needs. Since the inception of economic reform in 1978，it 
was apparent thaMhe Chinese government's emphasis has been shifted from 
merely economic oriented to non-economic aspects. In the tenth of December of 
1982, the fifth session of the Fifth Plenary People Congress established the Sixth 
Five Year Plan (FYP), social development was first introduced as one of the 
objective. They emphasized environmental protection, cultural and welfare 
facilities development, improvement of quality of education and enhancement of 
the enterprise's non-productive share. 
The welfare system and scope of social services in urban China are wide 
enough to cover almost all aspects of living of dwellers, from price subsidize to 
free provision of goods, from employment allocation to insurance and caring of 
health, ages, and the disabled. In relation to occupational welfare, the caring 
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system is even more impoverished, welfare not only reach worker's daily life but 
also to their families, from caring of children's education, marriage, to low price 
selling of enterprise products to workers. 
Even though the scope of the welfare system is wide, social welfare goods 
are not equally shared among urban residents, not to mention the discrimination 
against rural places. It has been discussed that social services were not distributed 
according to the needs of individual but according to job status, rank, seniority 
and occupation position (see Hu，et al” 1988; and Davis, 1989). Hu et al. (1988) 
have studied the wages system and bonus payment among Tianjin urban workers 
using sampled survey data by the method of regression analysis. They found that 
the current Chinese wages system explicitly emphasizes years of work experience, 
i.e., seniority but not education attainment. It is more favourable to state workers 
than to employees of co-operative or collective enterprise. Thus, intellectuals and 
technicians usually do not share a higher social welfare services as opposed to 
that of western countries. In western countries, intellectuals, technicians or 
engineers normally receive a better job security, status and welfare because of 
their high educational attainment Davis (1989) has identified a hierarchical 
.allocation system in China and quoted an example on the distribution of quality 
and quantity of education. He found that children of military：officers attended 
elite schools with small classes, specially trained teachers, and accompanied by 
many free of charge services. Whereas, children of workers in an urban collective 
went to neighborhood schools. They have fewer free of charge services. They have 
to return home for lunch and their parents paid approximately 5% of their 
income for tuition plus a range of miscellaneous fees (zafei) to cover institutional 
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materials, cleaning supplies and prizes. 
Since the commencement of economic reform in 1978，urban living 
standard has been improved substantially. Resident's consumption behavior was 
changed substantially from indifferent consumption behavior to a "real” 
consumption behavior in such a way that they consume products by their own 
choice rather than against their free-will. In fact, reform brought about incentives 
for the workers. Wages has been increased substantially and consumption of some 
durable goods and consumption goods have been expanded quite a lot since 
1979, compared to the previous period 1953-1978. Indeed, the consumption of 
urban residents expanded quite a lot. Not only the quantity of consumption has 
overwhelmingly expanded but also the dwellers could buy as they wish. In 
addition, residents have basically solved the problem of food satisfaction, and they 
started to demand for the durable goods.
3
 We can observe from a survey on the 
Guangdong province, which is considered as one of the provinces and is fast 
moving in promoting economic prosperity. An upsurge in the average possession 
of the durable goods per 100 families could be seen from 1985 to 1988 (Table 
2.3). Consumption goods were shifted from basic living goods to luxury goods. 
3
 See Beijing Review 16，Feb，1987，p.22-23. 
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Table 2.3: The average possession of some durable goods per 100 urban families 
in Guangdong province in 1985 and 1988. 
bicycle radio tape electric washing TV refrigerator camera 
recorder fan machine 
1985 197.4 65.3 196.1 50.1 85.5 23.1 8.1 
1988 232.9 78.8 303.5 74.1 101.8 38.1 14.9 
Source: Guangdong statistical bureau (1989), "Guangdong chengshi wujia zhuhu 
diaocha ziliao, 1988" (Urban price and household survey in guangdong province, 
1988). ^ " 
2.7 Two approaches in measuring spatial inequalities of SWB 
Past studies on SWB are voluminous. They can be broadly divided into two 
types with respect to their approaches in measuring SWB. One is the singlg_ 
component approach and the other is the integrated or holistic approach. The “*"^ 
former focuses on the single criterion measurement. The latter adopt an 
integrated approach by employing multi-criteria indicators to seek for a holistic 
picture of social and economic conditions of societies. 
2.7.1 Single component approach 
In the past, the traditional indicators used in measuring national or 
regional i ^ o g e ^ were the economic indicators such as the Gross Domestic 
一 “ 
Product (GDP), Gross N^ionaLJPrGduct, and consumption per head. On ^ f ――——一”"" 一-
measuring economic SWB, economists have long been interested in studying 
people's level of living by employing indicators such as income^^oiimodities 
consumption, and housing conditions. Their studies mainly focused on discussing 
t h e
 some predetermined spatial 
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units of analysis (UOA) (Klatt, 1983; Davis, 1989). 
Many researchers studied spatial inequality over time to evaluate changes 
in the condition of people's living upon some socio-economic reform or policy 
changes (Lardy, 1984; Tsui, 1989). Some other studies are based on thejuxban-
(Nolan & White，1984). The 
demise of Mao's period and the emergence of a series of economic reform 
policies in China since 1976 has been a typical subject of investigation by many 
scholars. 
Literatures on the-single indicator measurement of living standard were not 
restricted to western publication. Researches made by Chinese were also 
abundant. Many studies focused on the substantial improvement of living standard 
of urban dwellers by inspecting income，food consumption, education, housing 
conditions, and so on.
4
 Articles of Beijing Review (1986) have analyzed the 
differences among the three macroeconomic regions - western, central, and 
coastal. According to a sample survey of 1700 urban household in 1985，urban 
dwellers in the eastern region have the highest living standards, while those in the 
westtern region have living standards slightly higher than that in the central region 
(Beijing Review, Dec 15, 1986). 
Although there were many studies on the spatial inequality in China, n o t ^ 
This might be partly attributed to the 
such a great number of adequate spatial units 
such as city. And partly because the data were in piecemeal form so that it was 
extremely tedious to collect completely the required data from either the 
丨 丨 \ 、 
4
 Beijing Review, Nov 14-20, 1988 & Beijing Review, Feb 16，1987. 
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abundant sources of official press reports or direct interview.
5
 This problem was 
especially acute for the foreign non-Chinese scholars studying this issue. Many 
studies have their data obtained only through taking samples from the study areas 
or by some interpolation methods (Lardy, 1984; Adelman & Sunding, 1987). 
In justifying why there were so many single indicator measurement on 
spatial inequality in the 1970s，some scholars have their rationale. Diirr (1984) in 
his study on the spatial inequality of rural incomes in the 1970s explained that 
income figures^have been the most frequent quantitative data in current press 
reports and these data could be more easily compared with one another than 
other data. So, he argued that for practical reasons, income figures were used as 
the chief indicators for the quality of rural life. In addition, in this study, he 
analyzed the available data on rural incomes in China on various levels of 
investigation and showed that the. selection of different LOI would greatly 
influence the results. He showed that large UOA such as province will conceal the 
realities and thus average income figures of such large area were of limited value. 
2.7.2 Integrated approach 
It has been pointed out that researchers of various disciplines concern with 
different aspects of SWB. This is the reason why past studies on SWB are 
fractional in using o i ^ ^ ^ ^ ^ ^ ^ J h e measurements such as income, 
consumpt ion , -^ocia lJ^^ i l ig^z l^^^ggx^gjy . They are in fact closely related, 
5
 The examples of the press report are Shijie Jingji Daobao, Jingji Ribao, Beijing 
Review, etc. 
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overlapping and interwoven in a complex way. It is thus necessary to have an 
integrated approach in measuring SWB. Income alone or any other single 
indicators are not likely to be a satisfactory general measure of human SWB. 
Indeed, the higher the level of affluence, the more people may emphasize non-
material sources of satisfaction (Smith, 1977a). 
The most comprehensive and leading geographical studies on SWB using 
territorial social indicators was made by David M. Smith. He studied the 
geography of SWB in the United States and in the latter part of his research, he 
explored and clarified the theoretical basis, and introduced the techniques and the 
technical problems in measuring SWB of a society (Smith, 1975). He identified 
seven criteria of SWB and computed the index which was supposed to be a 
comprehensive measure of SWB for each territorial unit or local authority. From 
this index, he proceeded to map this index value and form a typology on those 
territorial units of concern. In the inter-city analysis, he followed Coughlin (1970) 
in studying the inter-city SWB by employing 31 variables, using the Principal 
Component Analysis to explore the major dimensions of variance in the data and 
then mapped the sores of each component of each city (Smith, 1973). Avery clear 
spatial concentration of bad cities on the southern areas of US were revealed. 
Further, Knox (1975) has studied the level of living in England and Wales. The 
approach was quite similar to that of Smith except that he used four diagnostic 
variables to compute the index value for each local authority and then obtain a 
typology on the local authorities in England and Wales based on the scoring of 
these diagnostic variables. Twelve groups were identified in his studies and he 
asserted that such classification was another useful approach to the spatial 
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expression of levels of living. Later Coates et al. (1977) followed a similar 
approach in studying SWB on different levels of investigation, from inter-nation 
level, inter-regional level, to inter-city level on different countries which included 
France, and India. 
Although SWB studies in western countries have a history of over thirty 
years, the related studies in China were rare. Until recently, there was a 
preliminary attempt by Luk (1988) who studied the distributive pattern of SWB 
in Chinese under the open policy. The study was made on sampled city in 1985 
and the methods used were rather similar to that of Knox (1975). He first 
computed the rank score for each variable selected on each city. Then used the 
technique of contingeriee table and Chi-square method, he determined several 
diagnostic variables which are claimed to be significantly different across the 
sampled cities. However, he has not yet employed the multivariate statistical 
methods, such as Principal Component Analysis or Cluster Analysis as used by 
Knox or other scholars to obtain the independent components and the typology 
of cities in China. In this paper, Luk has found that under the collective 
measurement like SWB the imbalance among cities in China was noticeably high. 
The pattern of inequalities still persisted. 
Some recent studies on regional inequality of China was made by Tsui 
(1989), and Aguignier (1988). Their studies focused on the measurement of 
regional inequality over time based on provincial per-capita net material product 
and per-capita national income utilized which are all combined measurement of 
regional income and inflow of resources. A regional inequality index was 
calculated. They found that regional inequality increased generally since 1970， . 
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implying the widening of productivity gaps. The government's transfer of resources 
was not significant enough to reduce regional inequality in the long run. 
In this chapter, we have briefly discussed the concept of social well-being . 
and the meaning of spatial inequalities in urban China. We have also identified 
different spatial units of analysis (UOA) and levels of investigation (LOI) in 
studying spatial inequalities. The unit of analysis can be as large as the whole 
nation, an economic region, or a province, or it can be as small as a county, a 
prefecture, a district, an enterprise, or individuals within the cities studied. 
.Although similar UOA could be found in the western counterparts, some of the 
UOAs identified in the case of China are distinctive and have different meanings. 
For example, rural towns and workers of different ownership sectors are unique 
in China while cities in China may have completely different meanings. 
In addition, in this chapter, we have discussed and outlined the general 
steps and different approaches in studying SWB. Among them, the most crucial 
and difficult step is the process of defining SWB and making it operational. 
Further, the ingredient of SWB and their selection in this study are discussed. Out 
of over one hundred variables, thirty variables in ten categories are selected. In 
measuring the spatial inequality of SWB, two approaches have been employed, 
the single indicator approach and the integrated approach. The single indicator 
approach measures inequality of individual welfare indicator among cities by the 
Gini method/ This approach is commonly used in studying spatial inequality of 
income, economic productivity. However, not many are made at the spatial level 
of city. The integrated approach measures spatial inequality in a composite way. 
A single composite index of SWB is obtained for each city. Although studies on 
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SWB using this approach are abundant in western countries, comparable studies 





In this chapter, the research design for the present study is provided. The 
methods,, rationales and data used for measuring the spatial inequality of SWB 
among Chinese cities are discussed. The Chapter is divided into three sections, 
the first two sections describe the procedures of analysis and the assumptions 
made in this analysis. Steps involved in the analysis is briefly described. In the 
third section, the treatment of data and the two approaches of measuring spatial 
inequality are discussed. The methods and data involved in pursuing each 
measurement described in the first section are outlined. Furthermore, the 
limitation and shortcomings of the methods are examined. 
3.1 Procedure of analysis 
The present study broadly comprises of three parts. They include defining, 
measuring, and analyzing the spatial inequality of SWB in urban China. Defining 
is the process of discerning the concepts of some terms used in this study, and 
reviewing some works on the measures of spatial inequality. It has already been 
discussed in chapter two. 
In measuring the spatial inequality of SWB, two different approaches are 
adopted in this study. They are the single indicator approach and the integrated 
approach. In the single indicator measurement, four aspects of state of SWB are 
assessed, namely income and wealth, living facilities availability, education status 
and medical facilities availability. In each aspect, several variables are selected as 
the indicators. They are primarily measured and evaluated individually by the 
32 
、 、 r — y 
. 3 ) - , f 
Gini method. In relation to aspect of income and wealth, the unit of analysis 
(UOA) is not restricted to total workers in a city. There is a subdivision according 
to the ownership to which the workers and enterprises affiliated. The subdivision 
includes dividing workers into three community groups, namely state-owned, 
collective-owned, and others-owned workers. I analyze the income inequalities 
among these community groups. 
For the integrated measurement of SWB, several models are employed to 
obtain the composite indices of SWB. The steps and formulation for each model 
is discussed thoroughly. The indices obtained under each model are then . 
compared in order to show whether they give similar results, and results are 
independent of the models used. The results are then compared with that of the 
single indicator approach. It is demonstrated that single indicator measurement 
can be used as complements of the integrated measurement. 
One of the objectives of the present study is to investigate the structure or 
pattern of inter-urban disparities in SWB in terms of different categories of cities. 
Apart from the composite measurement of SWB for each individual city, 
inequalities of SWB among various classes of cities proposed by the Chinese 
government, among cities in different provinces, and among cities in different 
economic regions are also examined.
1
 In addition, a typology of city can be 
formed based on the composite measurement of SWB by the methods of 
1
 The classification of economic belts in China can be dated back to the first Five 
Year Plan (FYP), at that time, China was divided into two regions, namely the coastal 
region and the inner region. In the sixties, the whole territory was divided into first, 
second, and third fronts for military purpose. Recently, in preparing for the strategic plan 
of the Seventh FYP, the Chinese government based on the economic and technological 
level of the regions proposed the classification of economic regions into three large belts, 
namely the coastal, central, and western region (see Ma, 1988). 
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standard-score division and natural breaks. 
After measuring the spatial inequality of SWB, the next step is obviously 
to analyze the results. Analysis is based on the results obtained and is 
concentrated on a number of aspects. Since economic variables are excluded in 
the measurement of SWB, the composite indices obtained do not encompass the 
economic components. So, one of the analyses is made on whether there is a 
significant association between the SWB indices and some economic variables and 
thus to see if economic factor is a force shaping the SWB pattern. Besides, 
attempts will be made in explaining the observed pattern of SWB through the 
study of the urbanization policies and investment policies as part of the national 
strategy towards industrialization. 
3.2 Assumptions and approximation 
The basic assumption made in this study is that the variables under each 
component of SWB being determined are adequate surrogate of SWB. 
Owing to the constraint of data availability, some variables especially the 
social variables required for constructing a comprehensive system of valid social 
indicators are not included in this study. For example, data for the social 
belonging, participation, power and status which reflect some psychological need 
of Chinese people and social order such as crime and delinquency, family 
breakdown which reflect the social pathology of the society are not available. 
However, they were not necessarily the most frequently selected components of 
SWB in the past studies as those mentioned in section 2.4. In fact, it is impossible 
for the components of SWB being selected are all-embracing. There are not any 
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guiding principles to determine which kinds of social conditions should be 
involved. Indeed, I would like to point out that because of the problems of data 
limitation and subjectivity involved in selecting the criteria of SWB, some kinds 
of compromise have to be made. In other words, approximation have to be made 
on measuring the level of living. Some indicators are treated as the surrogates for 
some other variables which for the time being not available. 
Furthermore, in deriving the composite indices of SWB, it is assumed that 
the variables are treated as if they were evenly distributed within each city. This 
is definitely, however, not the case as there may be spatial concentration of some 
variables within a city. Thus, intra-city variations are completely hidden and 
ignored., 
3.3 Techniques of analysis and Treatment of Data 
Since the objective of this study is to study the spatial inequality, to 
measure and to obtain score of the SWB for each city in China, then the 
techniques employed and the data used for each measurement are described 
thoroughly in this section. 
3.3.1 Measuring spatial inequality of single variable 
There are a number of well developed measures to evaluate spatial 
inequality. For example, tbe differences between the actual level and the desired 
level, and the ratio of advantage can be used to measure the degree of spatial 
inequality (Alker & Russett, 1969). In addition, the variance and the relative 
mean deviation can also be used to measure variation of an indicator among a 
3 5 
mean deviation can also be used to measure variation of an indicator among a 
group of places concerned.
2
 These measures can give some ideas whether 
inequality is，large，or，small，. But if you want to precisely measure the degree of 
overall inequalities of all places in question, some other measures are required. 
The most widely used method of measuring distribution and inequality is the Gird 
coefficient, or graphically by the Lorenz curve. Gini coefficient is defined as the 
area between the Lorenz curve and the diagonal. 
Area between Lorenz curve and the diagonal 
Gini coefficient = — — -
Total area under the diagonal 
or … ± 
G = f (W-L (VJ)) dw 
. o 
where W is the attributes I want to measure and L(W) is the Lorenz curve for 
these variables. Since the function of the Lorenz curve is difficult to obtain, the 
Gini-coefficient is normally calculated by approximation. The discrete 
approximation can be done by the trapezoid method such that, 
n 
G=100 - [V^ + [ (V, - (P , + 
i « 2 
where F and P are the cumulative percentage of the attribute and population size. 
2
 Further, there are a number of methods measured spatial inequality such as 
pareto coefficient, coefficient of variation, Herfindahl-Hirschman index, relative 
variability, etc. For the list of methods in measuring inequality, see Cowell (1972) 
or Alker & Russett (1969)，Henkel (1989)，and Ijere (1989). 、 
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Graphically I can illustrate the inequality by the Lorenz curve. The Gini 
coefficient ranged from zero to one indicating a perfect equality and a perfect 
concentration respectively. Although this method is widely used in measuring the 
spatial inequality of income, medical facilities, housing conditions, it is a method 
of measuring only single variable's inequalities among a group of spatial units. 
One cannot measure the degree of inequality of such composite as living 
standards by means of the Gini-coefficient. It is because it can only illustrate 
spatial inequalities of single indicator of level of living (Cowell, 1972; Smith, 
1975). It cannot be applied in the composite measurement on SWB or living 
standard of a society. More fundamental, the results of the Gini measurement 
were highly sensitive to the variation of the UOA. Different UOAs could produce 
different values of Gini coefficients (Smith, 1975). Thus, the selection of the UOA 
is critical to the analysis. 
3.3:2 Establishing the composite index of SWB 
In establishing a composite index for each spatial unit there are many 
methods that have been or currently used. Three methods are employed in this 
study. One of the methods is called standard score additive model (SCAM), 
adapted from Smith (1973). The composite index of each observation unit is 
obtained by summing up all the standard scores of the selected variables, of each 
unit of observation. Each variable used is assumed to be equally important in 





工j = E 〜 
where Ij is the composite index of SWB for spatial unit j, Zi} is the z-score for 
variable i of spatial unit j, m is the number of variables (i.e. 30 in this analysis). 
This method has the basic assumption that all the contribution of the variables 
to the SWB are the same, i.e., they share the equal weight. Obviously, though it 
is simple, this assumption is not so robust that in reality, people always consider 
some variables are more important than others. For example, income is always 
thought to be more important than, say, the availability of library or theatre. 
However, some researchers do think that this model is simple enough (Knox, 
1974a). K q o x (1974a) has argued that even weights are applied to each variable, 
the index would make little differences when compared with a composite 
indicator in which all variables contribute equally. The reason for this, he 
supposed, is that most of the conditions differentiate between the territories in a 
similar manner no matter how the weights are changed, as far as the fact that the 
variables share the general pattern would not be changed. Indeed, sometimes 
some variables do share a particularly high weights that are considered to be 
outlier of the general trend. 
The second method in obtaining the index is done by the principal 
component standard additive model (PCSCAM) (Smith, 1973). It is an 
improvement of the first model. In this model, weight is assigned to each variable 
with the weights determined by the principal component analysis (PCA) rather 
than subjectively. The composite index can be obtained as follows: 
3 8 
m 
工jk  = l i k  Z i j 
i=l 
where I j k is the composite index of SWB for spatial unit j under component k and 
l i k is the component loading of variable i on component k. So, if m components 
are obtained in the analysis, there will be m composite indices for each spatial 
unit. If the trend is consistent in such a way that all the indices of each 
component show an unambiguous association with SWB in a certain direction, 
either negative or positive, I can sum up all the indices on all components for 
each spatial unit into a composite summary index which can be interpreted to be 




where Ij is the composite summary index of SWB. 
In this case, the determination of the loading is seemed to be relatively 
objective. Components with eigenvalue greater than one will be selected. After 
selecting the components that explain a portion of variance of the variables, 
names will be assigned, if possible, to each component according to the loading 
of variables on the component. The advantage of using the PCA is that it could 
provide a relatively objective way of categorizing the components of SWB and 
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hence giving each variable a weight based on the contribution or importance of 
the variables to the components (the components loadings). As Adelman & 
Morris (1965 & 1967,168) argued that "the use of component loading therefore 
automatically provide a criterion for the selection and weighing of various country 
attributes in the construction of the composite index. Much of the arbitrariness 
inherent in index number construction is thereby removed." However, these 
methods were based entirely on empirical association, i.e., depend entirely on the 
selection of variables. So, the process of determining what comprises the SWB is 
critical to the analysis rather the techniques of extracting components itself. 
The third method is the ranking additive model (see Smith, 1973). In this 
model, instead of computing the z-score, the variables for each city is raided. If 
variables have positive sign, i.e., a stimuli to the SWB, rank 1 is given to the one 
with the highest value. In opposite, if they have negative sign, i.e., retarder to the 
SWB, rank 1 is given to the one with the lowest value. After that, sum the ranks 
for —each city, i.e. 
、=E〜 
ic=l 
where Sj is the sum of ranks of city j and、 is the rank of the variable i of city j 
and n is the total number of variables. And then re-ranked this score with the 
highest S-value rank 1 to obtain the final rank for each city. 
Despite there are a large number of models available in deriving the 
composite indices of SWB, the indices formed under these models are highly 
correlated/As it is found that in many studies that indices obtained by different 
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models order the cities in a similar way (Smith, 1973). In order to substantiate 
this premise, I prepare to compute the indices by all the models given above in 
this analysis. 
3.3.3 Unit of analysis (UOA) and level of aggregation (LOA) 
It is evident that the choice of the UOA or LOA will greatly influence the 
results. It is not only because different UOA will give different results but 
different levels of aggregation may purport that I should use different kinds of 
social indicators. For example, income may be considered as an appropriate 
indicator to represent the economic welfare of individual or family, whereas for 
regions or nations, GNP or GDP may be a more suitable indicator. 
In this analysis, I consider city as the UOA which can be viewed in 
different levels of aggregations. Since suitable aggregation is a process of 
abstraction which can bring us the information that low level of aggregation may 
lack especially when a large number of units are manipulated. The obvious LOI 
may be on the inter-city level where individual city itself act as the UOA. The 
second LOI can be in province level that cities within a province can be 
aggregated into a larger single unit which may represent the general conditions 
of the cities in that province. In other words, the socio-economic variables of this 
unit can represent the overall conditions of urban places of the province rather 
than individual city. In this time, the measurement of spatial inequality will be 
made on provincial level. Suppose in a province with n sampled cities, the value 
of a variable, say, number of hospital which is denoted as X of the unit is obtained 
by summing the numbers of hospital in all the sampled cities within the same 
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province, and then divided by the total urban population of all the sampled cities 
in that province. The value can be mathematically expressed as, 
n 
E . ¾ 





. , j=I 
,) ’ ... . 
where x^ refers to the variable selected for city j within province i, and P . is the 
urban population of city j in the province i, and n = number of sampled
;
cities in 
province i. Since the unit is derived from the cities in a province instead of urban 
areas plus rural places, it cannot represent the conditions of the whole province. 
This kind of grouping can illustrate the pattern of the distribution of SWB 
of urban places among different provinces. By the same token, the third 
alternative of aggregation is based on five classes of city, namely super-large, very 
large，large, intermediate and small city. This aggregation, presently adopted by 
the Chinese government, is meaningful because Chinese government bases on the 
city size to allocate resources and to devise the policies. I further can investigate 
if the conditions of SWB in these five groups of cities have a particular trend of 
variation. 
Finally, it is also true that the aggregation based on cities in coastal region, 
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central region or western region deserved much attention.
3
 Hence, the final type 
of aggregation is made on the level of the three economic regions. 
The measurement of spatial inequality of both single and composite 
indicator were based on an analysis of the 258 chosen cities out of totally 353 
广• v" 
cities (designated) in 1986. Both measurement used the same group of data. Table 
3.1 shows all the 258 cities. The smallest city is Ulanhot in Neimonggu 
autonomous region of urban population 7700 and non-agricultural population of 
merely 7600. Throughout this analysis, the year-end urban population excluding 
the ruling counties (total population of city) is employed to measure the size of 
the city.
4
 Owing to data incompleteness, some variables that I used are missing 
in some cities, 353 cities would not all be chosen. The basic source of data of the 
study is from China Urban Statistical Yearbook (Zhongguo Chengshi Tongji 
Nianjian), CSTJNJ，1987 (state statistical bureau,1987), and China Population 
Statistical Yearbook (Zhongguo Renkou Tongji Nianjian), 1988. Nine categories 
of variables are selected as already mentioned in chapter two. 
3
 The regions include the provinces: 
Eastern region — Liaoning, Hebei, Shandong, Jiangsu, Zhejiang, Fujian, guangdong, 
guangxi. 
Central region - Heilongjiang, Jilin, Neimenggu, Shanxi, Anhui, Jiangxi, Hubei, 
Hunan, Henan. 
Western region -- Sichuan, Yunnan, Guizhou, Tibet, Shaanxi, Gansu, Ningxia, 
Qinghai, Xinjiang. 
4
 For different types and statistical yardsticks of population of city in China, see Chan 
& Xu (W85), Ma & Cu，（W87), and Chan (1½¾. 1 
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Table 3 . 1 : L i s t of t h e 258 c i t i e s 
P rov ince C i t i e s 
1 BEIJING 
2 TIANJIN 
HEBEI 3 Sh i j i a zhuang 4 Tangshan 5 Qinhuangdao 6 Handan 7 Xingtaf 
8 Baoding 9 Zhangj iakou 10 Chengde 11 Cangzhou 
SHANXI 12 Taiyuan 13 Datong 14 Yangquan 15 Changzhi 16 J incheng 
- 1 7 Xinzhou 18 Yuci 19 L in fen 20 Houma 21 Yuncheng 
NEIMONGGU 22 Hohhot 23 Baotou 24 Uuhai 25 Ghtfeng 26 J i n i n g 
27 Tongl iao 28 H a i l a r 29 ManzhouU 30 Ulanhot 31 X i l i n h o t 
LIAONING 32 Shengyang 33 Da l i an 34 Anshan 35 Fushun 36 Benxi 
37 Dandong 38 J inzhou 39 Yingkou 40 Fuxin 41 Liaoyang 
42 T i e l i n g 43 Chaoyang 44 Wafangdian 45 J i n x i 46 Be ip i ao 
JILIN 47 Changchun 48 J i l i n 49 S ip ing 50 Liaoyuan 51 Tonghua 
52 Hunjiang 53 Baicheng 54 Yanji 55 Tumen 56 Dunhua 
HEILONGJIANG 57 Harbin 58 Qiq iha r 59 J i x i 60 Hegang 61 Daqing 
62 Shuangyashan 63 Yichun 64 J iamusi 65 Q i t a i h e 66 Mudanjiang 
67 Anda 
68 SHANGHAI 
JIANGSU 69 Nanj ing 70 Wuxi 71 Xuzhou 72 Changzhou 73 Suzhou 
74 Nantong 75 Lianyungang 76 Huaiyin 77 Yangzhou 78 Zhen j i ang 
79 Taizhou 产 
ZHEjIANG 80 Hangzhou 81 Nirigbo 82 Wenzhou 83 J t ax ing 84 Huzhou 
85 Shaoxing 86 J inhua 87 J i a o j i a n g 
ANHUI 88 Uuhu 89 Bengbu 90 Huainan 91 Ma«anshan 92 Huaibei 
93 Tongl ing 94 Anqing 95 Tunxi 96 Fuyang 97 Liuan 
FUJIAN 98 Fuzhou 99 Xiamen 100 Shanming 101 Quanzhou 102 Zhangzhou 
103 Nanping 104 Longyan 105 Yongan 
JIANGXI 106 Nanchang 107 J ingdezhen 108 P ingx iang 109 J i u j i a n g 110 Xinyu 
一 111 Yingtan 112 Shangrao 113 Fuzhou 114 J i 1 an 115 Ganzhou 
116 Yichun 
SHANDONG 117 J i n an 118 Qingdao 119 Zibo 120 Zaozhuang 121 Yanta i 
122 Weifang 123 J i n i n g 124 T a i ' a n 125 Dezhou 126 Ueihai 
127 Xingtaf 128 Liaocheng 129 Linqing 130 Linyi 131 Heze 
132 Laiwu 133 Rizhao 
HENAN 134 Zhengzhou 135 Kaifeng 136 Luoyang 137 P ingd ingshan 138 Anyang 
139 Hebi 140 Xingxang 141 J i aozuo 142 Xuchang 143 Louhe 
144 Shanmenxia 145 Shangqiu 146 Zhoukou 147 Nanyang 148 Xinyang 
HUBEI 149 Wuhan 150 Huangshi 151 Shiyan 152 Shashi 153 Yichang 
154 Xiangfan 155 Ezhou 156 Laohekou 157 Suizhou 158 Xiarming 
159 Danj iangkou 
HUNAN 160 Changsha 161 Zhuzhou 162 Hengyang 163 Shaoyang 164 Yueyang 
165 Li l i ng 166 Yiyang 167 Changde 168 J i n s h i 169 Loudi 
170 Lengshui j i ang171 Youngzhou 172 Yongzhou 173 Huaihua 174 Hongjiang 
175 J i s h o u 176 Dayong 
GUANGDONG 177 Shaoguan 178 Shenzhen 179 Zhuhaf 180 Shantou 181 Foshan 
182 Jiangmen 183 Zhanj iang 184 Maoming 185 Haikou 186 Hui zhou 
187 Zhaoqing 188 Chaozhou 189 Melxian 190 Zhongshan 191 Shanya 
GUANGXI 192 Naming 193 Liuzhou 194 G u i l i n 195 Wuzhou 196 Beiha i 
197 P ingx iang 198 Keshan 199 Yuting 200 Bose 201 Hechi 
202 Qingzhou 
SICHUAN 203 Chengdu 204 Chongqing 205 Zigong 206 Dukou(Panzhihu207 Luzhou 
208 Deyang 209 Jingyang 210 Guangyuan 211 Su in ing 212 N e i j i a n g 
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213 Leshan 214 Wanxian 215 P e i l i n g 216 Yibing 217 Nanchong 
218 Daxian 219 Ya 'an 220 Xichang 
GUIZHOU 221 Guiyang 222 Zunyi 223 Anshun 224 Duyun 225 Ka i l i 
YUNNAN 226 Kunming 227 Dongchuan 228 Ge j iu 229 Dali 230 Kaiyuan 
231 Yuxi 232 Chuxong 233 Qujing 
SHAANXI 234 Xi'an 235 Baoji 236 Xianyang 237 Yan'an 238 Hanzhong 
239 Weinan 240 Hancheng 
GANSU " 241 Lanzhou 242 J iayuguan 243 Tianshui 244 P i n g " ang 245 Wuwei 
246 J i uquan 
QINGHAI 247 Xining 248 GoImud 
NINGXIA 249 Yinchuan 250 Sh i zu i shan 
XINGJIANG 251 Urumqi 252 Shihezhf 253 Hami 254 Changji 255 Yinfng 
256 Tacheng 257 A l t ay 258 Kashi 
3.3.4 Analyzing the association between the composite index and some economic 
variables 
In measuring spatial inequality of SWB by the single component model and 
integrated approach, economic variables are not included in the analysis. In 
China, it has always been argued that the relationship between economic 
conditions of a city and its social welfare facilities is not obvious. Economically 
well-off city does not mean a bettern social and public facilities provision. So, it 
is necessary to study the relationship between economic factor and SWB. 
In analyzing the association between the composite indices and some 
economic variables, multiple regression analysis is employed in this study.
5
 The 
composite indices of SWB are designed as the dependent variables, whereas 
several selected economic variables are treated as the independent variables. The 
purpose of the analysis is to discern the explanatory power of the independent 
variables for the dependent variables. If the explanatory power of the economic 
5
 Interest readers should refer this analysis to Stevens (1986) or Marascuilo & Levin 
(1986). 
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variables is not significant or the multiple correlation coefficient of the regression 
equation is not satisfactorily large, one could doubt whether the distribution of 
SWB among cities is associated with the economic pattern of cities in China. For 
the purpose of comparing the indices derived under different models, all the 
indices will be separately treated as the dependent variables in the regression 
analysis. So, there will be a number of regression equations formed. In such a 
way, those indices derived from different models are compared. 
The economic variables used fall into three categories besides the gross 
value of industrial output, which indicate the general performance of economic 
conditions of a city. The categories include the indicators of economic efficiency 
of industrial enterprises, the indicators of economic efficiency of enterprises under 
commercial offices, and the indicators of investment in fixed assets in urban 
construction. They are all listed as followed. 
1) GVIO per capita (GIOVPC) 
Indicators of economic efficiency of industrial enterprises 
2) Profit and tax created per ¥100 original value of fixed assets (PTOFA), 
3) Profits and taxes per ¥100 gross output value (PTGOV), 
4) Profits and taxes per ¥100 funds (PTPF), 
Economic efficiency indicators of enterprises under commercial office 
5) the value of net sales per capita (VNSPC), 
6) cost of sales turnover per capita (CSTPC), and 
7) the profit of sales turnover per capita (PSTPC) 
Some indicators of investment in fixed assets 
8) investment in fixed assets—productive construction (TFAPRO) per capita 
9) investment in fixed assets-non-productive construction (TFANPRO) per capita 
10) investment in fixed assets—residential building construction (TFARES) per 
capita 
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They are selected to be the independent variables in the regression 
analysis. Whilst, the dependent variables were designed to be the composite index 
derived from PCSSAM, the index of the first component obtain by Principal 




SPATIAL INEQUALITY IN SEVERAL WELFARE INDICATORS OF CHINESE 
CITIES IN THE 1980s 
Chapters 2 and 3 established the conceptual background, the procedure and ’、• ‘•  
the methods of analysis in this paper. The present chapter and chapter 5 set out 
to describe and explain the results. In this chapter, the results of the single 
variable measurement are described. The main focus is on the investigation of the 
distribution of several welfare indicators among Chinese cities separately. The 
welfare indicators used are grouped under four categories, namely income and 
wealth, living facilities, education，and medical facilities. The spatial inequality 
under each category are discussed separately. In the next chapter, the spatial 
pattern of the distribution of SWB is analyzed in a composite way. 
4.1 Spatial inequality by single indicators 
4.L1 Income and Wealth 
Data used 
Ten variables classified into three categories are used in measuring income 
and wealth among cities. They are 
i) Urban Workers and Staffs Wages which are subdivided into eight types of 
wages, 
1) All urban workers' wages 
2) All state-owned workers' wages 
3): All collective-owned workers' wages 
4) All others-owned workers，wages 
5) All urban industrial workers' wages 
6) All state-owned industrial workers' wages 
7) All collective-owned industrial workers' wages 
8) All others-owned industrial workers' wages 
ii) Gross Value of Industrial Output (GVIO) Q z. 
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iii) Urban Dwellers，Savings Deposits. 
According to China Urban Statistical Yearbook (1987)，GVIO is defined 
as the output of industrial products in terms of money. This reflects the general 
achievement and the overall scale of industrial production of a city. Whereas, the 
savings deposits of urban residents comprise the deposits in the industrial and 
commercial Bank by urban residents, the Agricultural Bank by town residents, and 
the Bank of China by overseas Chinese. This is one of the indicators to represent 
the general level of affluence of the people in a city. 
The term "income" used in this study is refered to the total wages of the urban 
workers and staff. It includes the wages, piece rate wages (including payment for 
overfulfilling the prescribed production or work quota), and payment in other 
forms such as bonuses, subsidies, overtime pay and supplementary wages (He & 
Tang, 1989). Income data used in this analysis contain six types according to the 
ownerships and sectors to which the enterprises belong. Employment in China can 
be broadly divided into three major types, according to the ownership of the 
institution, unit, or enterprise, namely the employment in state-owned units, 
collective-owned and others-owned enterprises or units.
1
 So, workers' wages can 
1
 State-owned enterprises and institutions are those units in which the means 
of production is owned by the people as a whole and it is dominated in socialist 
China. So, those cadres working in government organization and institution at all 
levels are included in this category. Collective-owned units are those units where 
the means of production and the products are jointly owned by collective laborers. 
It includes various forms of cooperative economy in the cities and towns. Others-
owned unit include all other units that do not belong to the above two main 
categories. It includes the individual economy which is the sector of economy 
where workers set up their own business, e.g. hawking, repairs, tailoring, etc. The 
joint venture, cooperative venture and units run by Oversea Chinese and by 
businessman from Hong Kong, Macao and from foreign countries, also belong to 
this group. 
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be the average wages of state-owned units，workers, collective-owned units' 
workers and other-owned units' workers. Besides, workers，wages can be broadly 
divided according to the employment sectors into industrial and non-industrial 
workers' wages. So, there are altogether six types of wages data in addition to the 
total average wages for all the urban workers and all the industrial workers in a 
city. They will all be employed in this analysis, However, owing to the particular 
meaning of income in China, it is necessary to scrutinize the meaning of income 
data before we go on to discuss the results. ， 
The meaning of income data in China 
Income of urban dwellers is an important indicator of the consumption level 
of urban residents and it has in fact been used in many studies to provide a 
narrow measure of economic well-being. In studying inequality, economists are 
eager to employ income data as an indicator of inequality. They think that to 
some considerable degree, income could reflect the conditions of wealth and well-
being, and they assume that if the factors of government's welfare services are 
kept constant, the consumption level will in general be largely determined by the 
income level.
2
 However, this assumption is misleading in China because 
consumption level and level of income may be quite independent to each other. 
One of the examples quoted by Parish (1981) showed that in the Mao's period, 
when commodities were in extraordinary shortage and controlled by bureaucratic 
elite, one might not be able to buy goods and services even having high or surplus 
2
 Welfare services may be loosely refered to public health, educational 
services and the consumption goods collectively provided by the government 
(Lardy, 1984). 
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income. In addition, it has been argued by many scholars that the official income 
data can be quite misleading and sometimes much understated (Lardy, 1984; He 
& Tang，1989). The main reason which they suggested is that the official income 
data do not take into account the welfare services subsidized by the government 
or enterprises. These subsidies by the enterprises in fact took on a number of 
forms. They include not only the value of a broad range of consumption goods 
selling to the workers in a subsidized price but also the unexpectedly high 
extra-bonus granted to the workers. Such services and benefits, as education, 
health, the employment opportunities of their kids, are even provided for the 
members of the workers，family. Another form of subsidizes is due to the status 
of one's job, the rank and the vulnerability of one's post. A study by World 
Economic Review (Shijie Jingji Daobao) has found that government subsidize in 
the period from 1978 to 1983 amounted to 1098 billion yuans which was 
equivalent to 15.3% of the government total expenditure or 7.8% of the dwellers， 
consumption level in that period (He & Tang, 1989). Table 4.1 indicate the 
increase of the welfare subsidize by the state for various social programs since 
1978 despite China's economy was progressively shifted from state dominant to 
allowing some degree of expansion of private economy. Furthermore another 
study by the China Economic System Reform Research Institute (Jingji Tizhi 
Gaige Yanjiusuo) in Beijing has found that because of adopting different 
statistical yardsticks, the gap between monthly income data provided by State 
Statistical Bureau (SSB) and by the Central Bank was increasingly widened since 
the inception of the economic reform. The income data provided by the Central 
Bank is supposed to be more reliable and thus closer to the reality because they 
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are the actual money withdrawn by the workers. So, this connotes that there was 
an increasingly considerable portion of the real income data in various forms 
published by SSB which is not accounted. The income data published by SSB are 
increasingly deviated from the reality. Therefore, in analyzing the inequality or 
the consumption level of urban residents, one should bear in mind the 
understatement of income data published by SSB. 
In studying income inequality among cities in China, some assumptions have 
to be made prior to any investigations. Apart from the problems of the 
understatement of income data, there are some problems concerning the 
measurement of income inequalities. One of the obvious and widely recognized 
problems is that there is price differential among different regions. Although 
China has carried out a central planning economy, price of grain and commodities 
exhibit regional differentials. In order to measure the actual disparities of income, 
I have to assume that prices are the same nationwide. 
Table 4.1: State expenditure for various social welfare programs (in billions of 
yuan) 
Year Health Education Pensions Subsidies 
1978 3.0 9.3 1.7 5.5 
1979 3.6 11.1 3.2 13.6 
1980 4.1 14.5 5.0 17.8 
1981 4.6 15.7 6.2 21.7 
1982 5.4 17.5 7.3 24.0 
1983 6.2 19.8 . 8.7 26.9 
1984 7.2 24.2 10.6 32.0 
1985 8.8 31.1 14.9 27.4 
1986 19.4 24.3 
1987 23.8 50.0 
Sources: after Davis (1989). 
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Results 
Figures 4.1 to 4.8 depict the Lorenz curves for the total workers，wages and 
the total industrial workers' wages and wages of workers in the three ownership 
units. The Gini coefficients computed for the eight types of wages are summarized 
in Table 4.2. 
Table 4.2: Gini coefficient table for income of workers in different ownership 
units 
All workers' state-owned collective-owned others-owned 
income workers，wages workers' wages workers' wages 
all workers 6.17 5.84 7.29 15.28 公： 
industrial 
workers 6.71 6.33 8.27 12.51 
Sources: Computed by author from CSTJNJ, 1987. 
Since Gini coefficient ranges from 0 to 100 where zero indicates a perfect 
equality and 100 indicates a perfect concentration, we can see that the overall 
inequality of the urban workers' wages among cities are exceptionally low as the 
Gini coefficients are shown to be very close to zero. It can also be observed from 
the Lorenz curves that they are close to the diagonal. In fact, this finding is 
supported by many studies, such as the one by Parish (1984). He studied the 
inequalities in urban China in the 1950s and found that residents' income, and 
other aspects such as consumption, housing provision, welfare provision were 
rather equal in urban China. However, such low level of inequality of income 
might not reveal the reality in full. Such low inequality of total wages bill may be 
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Fig.4.1: Lorenz curve of income of all 
workers 
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Fig.4.3: Lorenz curve of income of 
state workers 
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Fig.4.5: Lorenz curve of income of 
all industrial workers 
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Fig.4.7: Lorenz curve of income of 
state industrial workers 
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Fig.4.8: Lorenz curve of income of 
collective industrial workers 
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partly attributed to the averaging effect of the average income data obtained in 
a city. If a smaller spatial unit is used, the diversity and thus the reality within city 
can be revealed. Of course, data on smaller spatial unit are not available now. 
In spite of the very close income figures among cities in China, we can 
observe that wages are less equal among others-owned units' workers (less than 
0.7% of total population of urban staff and workers in China with G = 15.28) 
( …. . _ •‘ ‘ 
than among state-owned workers (constituted 73% of the total population of staff 
and workers in China) and collective-owned workers (26% of the total population 
of staff and workers in China). As for the total workers and industrial workers, 
there is an upward trend both for the value of the Gini coefficients from 
state-owned, collective-owned to others-owned workers. This shows that workers 
in state-owned enterprises among different cities experience a rather close or 
equal income level. This can be attributed to the fact that wages system within the 
state-owned enterprises or institutions of various sectors, which is characterized 
by a complex set of standard wage ranks, are more intact and non-flexible than 
that of the others-owned units.
3
 So, workers in state-owned enterprises exhibit a 
weaker spacial differential. The differential is believed to be largely officially built 
in order to compensate for the differences in the cost of living. Differential in 
basic wages are officially built into wage's structure to compensate for the 
differences in the cost of living. However, if we tiy to compare the real average 
wages of the whole nation, the state workers'wages are 24% above those in urban 
collective-owned units but slightly less than those in others-owned units with the 
3
 See Korzec & Whyte (1981) for the discussion on the Chinese wages 
structure and Walder (1987) for the description on Chinese wages reform over the 
past few years. ‘ 
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ratio of 1:0.76:1.09 respectively in 1986 (ZGTJNJ, 1988). 
One should recognize that, as discussed previously, the official wages data 
only capture part of the reality. So, it is trivial that if the fringe benefits or the 
welfare subsidies are taken into account and reflected by the actual figures, the 
results might turn out somewhat different. Unfortunately, this kind of data 
adjustment is difficult at the moment. 
Workers of the collective and especially the others-owned enterprises and 
institutions normally received relatively little welfare services -and subsidies 
offered by the enterprise, and relatively free from the standard wages ranks 
system as experienced by state workers. Thus their earnings were, to some extent, 
weakly linked to the efforts the workers made, and resulted in a less equal income 
level. Perhaps their earnings rely much on themselves instead of the enterprises 
and they enjoy higher personal flexibility in earning their livings. 
It is agreed that individual worker's earnings are much sensitive to the 
economic prosperity, the openness and thus the vitality of the private economy of 
a city. It has been widely discussed that reform has led to certain changes in the 
coastal cities, which are well situated to benefit from China's open policies on 
foreign trade and capital. Many official papers have revealed the fact that in 1985， 
for example, the average monetary income in eastern, central, and western regions 
are ¥810, ¥655，and ¥708 respectively with the ratio of 1 : 0.80 : 0.87.4 In 
general, it seems that cities in coastal region enjoy a higher income level though 
variation or diversity within the regions might be as large as the differences 
among regions. Yet, can we say that the inequality in wages among others-owned 
4
 Beijing Review 15, Dec, 1986 p.21-23. 
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workers in different Chinese cities is attributed to the open policy? Due to the 
lack of understanding on the spatial pattern that can be revealed by the Gini 
coefficient (this is one of the limitations of the technique), we cannot prove 
whether the above thesis is true or not. 
For the disparities in income among the industrial workers, the results are 
quite similar. The Gini-coefficients between industrial and all workers are very 
close in general. This implies that at least the disparities within industrial and 
non-industrial sectors are not obvious.
5
 This does not, however, mean that 
disparities within such sectors as construction and exploration of resources, 
farming, and agriculture are not significant or the sectoral disparities are low. In 
fact，in 1987, the sector, geological survey and prospecting had the highest average 
wages of ¥1980 yuan, while the sector possessed the lowest average wages is the 
agriculture, forestry, animal husbandry, fishery and water conservancy of only 
¥1162 yuan (ZGTJNJ, 1988). A considerable inter-sector difference can be seen. 
As far as the GVIO is concerned, a comparatively high inequality is 
observed with the Gini coefficient having a value of 36.5. The Lorenz curve is 
shown in Figure 4.9. This illustrates that there exists an overwhelmingly high 
industrial output differential among cities. This is in fact in line with the argument 
that industrialization is concentrated in some cities especially the coastal cities in 
the rich provinces with particular high industrial investment. Although the central 
government has made an effort to redistribute the budgetary income from richer 
provinces to relatively poorer provinces, especially in the period when egalitarian 
5
 Non-industrial workers includes the workers in commerce, service trades, 
public utilities, scientific, cultural, educational sectors and so on. 
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prevailed, the gap has not been narrowed down. In particular, since the inception 
of economic reform in 1978，the gap has actually increased a lot, spatial bias in 
industrial investment is still obvious. Of course, one should not neglect the factor 
of historical legacy which certainly played an important part in shaping the 
industrial structure of China. 
For the urban residents' savings deposits, Gini coefficient is computed to 
be 28.85 which is still a considerable value. By referring to the Lorenz curve of 
Figure 4.10, it can be observed that about 30% of the people possessed half of the 
savings deposits. There is a considerable degree of inequality in the wealthiness 
of people living in different cities. Nevertheless, it has been argued by some 
researchers that the inequality in welfare services provision among cities can be 
a factor conducive to the inequality of savings deposits among cities.
6
 When the 
welfare services provision in an area are relatively inadequate, residents are likely 
to have a long term plan to save more money for their future because of the 
feeling of insecurity. If one city provides better fringe benefit, welfare services, 
and secure retire system to their workers as well as to their relatives, people will 
be eager to spend their surplus income to buy some luxury durable goods as much 
as they like. If this is true, then it can be inferred that differential in savings 
deposits may be attributable to the differential in welfare services provision 
among Chinese cities. Unfortunately, not having the relevant data, it is technically 
difficult to analyze the relationship between saving behavior and surplus income 
of Chinese people. Indeed, the behavior of urban dwellers to save their money are 
highly complicated and interwoven with many socio- economic factors. 
6
 Jingji Yanjiu, 1988，No.l, pp.26-42. 
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4.1.2 Living facilities 
Eleven variables are used as indicators of living facilities in urban places 
of China. They are 
i) public water consumption per capita, 
ii) ratio of public water consumption population, 
iii) area of paved road per capita, 
iv) electricity consumption of resident per capita 
v) living space per capita, 
vi) retailing unit per ten thousand persons, 
vii) catering unit per ten thousand persons, 
viii) servicing unit per ten thousand persons, 
ix) public buses per ten thousand persons, ：. 
x) cinemas and theatres per ten thousand persons, and 
xi) public library books per ten thousand persons. 
_ All the variables are related to the quality of infrastructure of urban places 
in China. Despite the fact that a considerable portion of these services served the 
productive enterprises, they are regarded as the important indicators for the living 
standard of urban residents. For example, generally over 30% of water supply, 
public buses and vehicles and over 50% of liquid petroleum gas are directly 
consumed by residents and the remains are consumed by productive units 
(Zhongguo Chengshi Shouce, pp.519). 
The attitude of many Chinese leaders toward urban services has been 
noted. It has been considered that urban living services provision in China were 
tied closely with the national strategy toward economic growth. Urban services 
were provided on a minimal basis. Since liberation, the first priority of 
government policy was to attain a high speed in economic growth through high 
accumulation rate of investment at the expense of general people's living 
standards. For this reason, Chinese government has monopolized the allocation 
of living facilities in urban places. It has been agreed that urban dwellers were 
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supplied with minimal basic needs. Urban dwellers have to spend a lot of time 
queuing up to buy their grain, food, essential cotton clothing, etc. In China, like 
many other socialist countries, urban facilities in fact were grossly inadequate 
compared to other developing countries. 
It has been accepted by many western researchers that Chinese leaders 
insisted on allocating the urban facilities to everyone on an equal basis. The spirit 
of egalitarian has been prevailed since liberation and it was particularly active in 
the Mao's period. Although the degree of insistence on equal distribution varies 
with different periods since liberation, in reality the demand for equality persists 
among Chinese leaders and even among many Chinese people. There have been 
some planning standards that some community facilities especially in the 
residential area (juzhu qu) should be provided on a fixed quantity within the 
range set by the urban planning standard. For example, in planning for the 
housing provision, which is a component of state welfare (shehui fuli), in a 
residential area, the standard for living space per capita is designed to be 8 to 11 
m
2




However, it cannot be said that the urban facilities is equally shared 
wherever one lives and whatever one's status of job is. In reality, equal sharing of 
urban services is rarely seen. People with different status of job could differ 
tremendously in the quality of services they obtain. Like that of workers' wages, 
social services are also biased to state workers and officers and their relatives. 
The higher the rank of one's job, the better the services one obtains. 
7
 "Zhongguo chengshi yu guangli gongzuo shouce" (The handbook for the 
building and management of city), 1987，Zhongguo jiangzu chubangshe. 
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As far as inter-city inequality is concerned, the quality of services differ 
tremendously from one city to another with the degree of inequality as high as 
that of GVIO. The Gini coefficient of the eleven variables showed that the 
sharing of theses facilities are very unequal among cities in different places (Table 
r * ‘. 
4.3). The Gini-coefficients of seven variables out of eleven are over 30 as high as 
that of GVIO. For public buses per capita and library books per capita, the 
inequality is even over 40. Whilst, the Gini-coefficients of the four variables, living 
space per capita, service unit, retailing unit and catering unit per ten thousand 
person are below 20. As far as the housing condition is concerned, the housing 
floor space per capita among cities is the only variables with Gini-coefficient 
below 10. Thus, on average, the floor space per capita is rather equal among 
cities in China. In addition, the correlation of living space per capita with urban 
population size is not significant. So, in general, it can be inferred that the 
problem of shortage in housing would not only be restricted to large cities. 
Despite this, for the three provincial cities, Beijing, JShanghai, Tianjin, the 
shortage problem is still acute indeed. In Shanghai, the average living space per 
capita is 6.01m
2
 which is below the national average 6.3m
2
. 
However, it is interesting to note that some variables with high Gini 
coefficients also have a weak but significant correlation with urban population 
(Table 4.3). Two variables with Gini coefficients/ above 40 are actually 
significantly correlated with urban population. The two variables, public buses and 
public library, book per 10000 persons, have correlation coefficient of 0.45 and 
0.28 respectively indicating that they actually increase with population size. In 
other words, the larger the city, the better the condition of these services 
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provided. However, it is obvious that not all living facilities vary significantly with 
city size so that the quality of services is better in large cities than that in small 
cities. Some of the variables actually follow different patterns of variation. But 
what are the patterns of the distribution of these variables especially for those 
variables with such high spatial inequalities? 
In China, there are possibly three types of spatial differentials. The first 
one is the bias to large cities‘ It has already been demonstrated that there is 
certain degree of bias in the provision of urban services to large cities. City size 
as a factor alone, however, cannot fully account for the pattern of inequalities. 
Indeed, some variables do not vary significantly with city size. The second may be 
the disparity between coastal and inner cities. Specifically, it is the bias towards 
cities in the coastal region. The coastal and inner provinces have long been 
stressed by Chinese scholars. However, it can only partially explain the reality. In 
Jact, there are further inner disparities within regions. For example, there are 
spatial bias towards Shanghai, and Special Economic Zones in the coastal region. 
Finally, it can be the differential between provincial capital and the less 
administrative important cities such as county level cities (xianji shi) within a 
province. It is widely recognized by many western scholars that the policy of many 
typical socialist countries has always been to locate social services and industrial 
investment in the administrative center such as the provincial capital, where the 
provincial government resided for the benefit of the bureaucratic elite. This 
reflects an unequal distribution of decision making power among urban interest 
groups. Is it true that there is actually bias and concentration of social service 
towards a particular important city in a province. Let us see if it is the case by 
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Table 4.3 Gini-coefficient and correlation with city size for the eleven variables 
of living facilities 




Public water consumption per capita (ton) 24.6 -.018 
Ratio of public water consumption population (%) 34.0 .178* 
Area of paved road per capita (m
2
) 34.8 -.005 
Public buses and trolley buses per 10,000 persons 45.1 .447* 
Electricity consumption of residents per capita (kWh) 35.6 .049 
Living space per capita (m
2
) 9.1 -.042 
Cinemas and theatres per 10,000 persons 32.0, -.245* 
Public library books per 10,000 persons 48.1 .279* 
Retail units per 10,000 persons 17.1 -.145 
Catering units per 10,000 persons 26.3 -.168 
Service units per 10,000 persons 19.6 -.052 
Note: * means significant at the level of significance of 0.01 
Data: Computed by author. 
computing the concentration index of each province and autonomous region for 
the selected variables.
8 
Table 4:4 shows the concentration index for the ten variables of living 
facilities. Qinghai province and Ningxia autonomous region have no figures 
because they have two cities only. When we look at Table 4.4，we can observe 
8
 The concentration index, Qj, of province i for variable j is obtained by 
dividing the largest value of this variable among cities in the province by the sum 
of the first five highest value for variable j of cities in province i 




 ^3 + V, + 1¾ + Vg 
. w h e r e Vt is the largest value for variable j and V2 to V6 is the second to the sixth 
largest value for variable j. Thus, it is expected that if one welfare service evenly 
shared among these top five possible cities, the concentration index will be equal 
to 0.25 (the lowest value). 
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that for some variables like living space per capita with low Gini-coefficient, the 
concentration index for each province is low and very close to each other. So, it 
can be deduced that for these variables, provinces and autonomous regions do not 
experience such pattern of disparity. However, for those variables with high 
Gini-coefficients, the differences in concentration index among province and 
autonomous regions is widened. Some provinces have a comparatively high 
concentration index, but some remain having low values. This implies that the 
high Gini-coefficient of some variables are attributable to the disparities of some 
variables in some provinces. 
In order to determine the overall degree of concentration of the variables 
witliin provinces and autonomous regions, an average value of the concentration 
index is computed. Two variables are excluded. They are living space per capita 
and retail unit per ten thousand persons because concentration indices for each 
provinces are very similar. We can see that some provinces have a relatively high 
average concentration index. The concentration index for Gansu is 0.7 and for 
Neimonggu autonomous region, Guangdong, Yunnan all are above 0.5* They are 
thus the provinces with considerable inequality among cities. Moreover, the city 
with the best condition in these provinces is for most cases the provincial capital. 
This in fact substantiates the above thesis that provincial capital in some 
provinces enjoy exceptionally better conditions than other cities in the same 
province. 
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Table 4 . 4 : Concen t r a t i on index of v a r i a b l e s of Living " f a c i l i t i e s by p rov ince s and autonomous 
r eg i on s in China 
‘ m m J. I J . II j.i. » . I . . .1 I' . . . . I . . . ' ' _ _ _ _ _ _ _ 
Prov ince WATERPC WATERRA ROADPC BUSESPP ELECTPC CATERPP CINEMAP LIBOOKPP AVG FLOORPC RETAILPP 
/autonomous 
r eg ion (1) (2) (3) (4) (5) (6) (7) (8) ¢1 ) - (8 ) (9) (10) 
HEBEI 0 . 47 0 .26 0 .39 0 .28 0.40 0 .32 0 .25 0 .44 0 .35 0 . 27 0 .32 
SHANXI 0.41 0 .26 0 .28 0.34 0.31 0,44 0 .29 0 .55 0 .36 0 .23 0.31 
NEIMONGGU 0.66 0 .28 0 .62 0.41 0 . 37 0 .56 0 .52 0 .89 0 .54 0 .24 0 .32 
LIAONING 0 .27 0 .24 0.50 0 .28 0.71 0 .28 0.35 0 .25 0 .36 0 .22 0 .23 
JILIN -0.25 0.31 0 . 27 0 .38 0.25 0 . 37 0.31 0.41 0 .32 0 .30 0 .24 
HE I LONG J 0 .25 0 .24 0 .59 0 .32 0 .40 0 .33 0 . 67 0 .49 0.41 0 .28 0 .22 
JIANGSU 0 .29 0 .22 0 .25 0 .28 0 .62 0 .30 0 .43 0.41 0 .35 0 .22 0 .24 
ZHEJIANG 0.31 0 .35 0.31 0 .86 0 .56 0 .40 0.31 0 .75 0 . 48 0 .26 0 .45 
ANHUI 0 . 27 0 .22 0 . 27 0.31 0.25 0 .38 0 .62 0 .30 0 .33 0 .23 0 .34 
FUJIAN 0 .36 0 .39 0 .40 0.35 0 .38 0 .30 0 .48 0 .40 0 . 38 0 .24 0 .28 
JIANGXI 0 .24 0 .28 0 .28 0 .40 0 .42 0 .25 0 .28 0.A3 0 .32 0 .22 0 .25 
SHANDONG 0.26 0 .33 0.31 0.54 0.31 0 .23 0 .34 1.21 0 .44 0 .21 0 .35 
HENAN 0.24 0 .25 0 .26 0 .23 0 .25 0 .29 0 .30 0 .29 0 . 26 0 .21 0 .30 
HUBEI 0 .42 0.24 0.55 0 .36 0 .39 0 .24 0 . 27 0 .34 0 .35 0 .23 0 .38 
HUNAN 0.24 0 .27 0 .30 0 .33 0.31 0 .25 0 .65 0 .59 0 . 3 7 0.31 0 . 28 
GUANGDONG 0.30 0 .39 0 .66 0 .86 0 .79 0 .45 0 .28 0 . 37 0 .51 . 0 . 28 0 .33 
GUANGXI 0 .38 0 . 27 0 . 57 0 .33 0.31 0 .61 0 .52 0 .51 0 .44 0 . 2 4 、 0 . 2 9 
SICHUAN 0 .26 0 .23 0 .33 0 . 27 0 .32 0 . 27 0 .39 0 .28 0 . 29 0.27、 0 .23 
GUIZHOU 
YUNNAN 0.45 0 .64 0 .33 0 .70 0 .68 0 .42 0 .38 0 .50 0.51 0 .22 0 . 27 
SHAANXI 0 .27 0 .42 0 .38 0 .48 0 .75 0 .43 0 .34 0 .50 0 .45 0 .23 0 .30 
GANSU 1.31 0 .52 0 .43 0 .65 0 . 57 0 . 36 0 .35 1 .39 0 .70 0 .33 0 .63 
QINGHAI 
NINGXIA 
XINJIANG 0.35 0 .48 0 .38 0 .94 0 .48 0 .32 0 .25 0 .36 0 .45 0 . 26 0 .33 
Source : Compiled and computed from CSTJNJ, 1987. 
Note: Qirighai, Ningxfa and Guizhou have no r ead ings because t h ey c o n t a i n l e s s t han f i v e c i t i e s . 
A b b r e v i a t i o n : , 
WATERPC : Pub l i c water consumption per c a p i t a 
WATERRA : Ra t i o of p ub l i c water consunpt ioq popu l a t i on (%) 
ROADPC : Area of paved road per c a p i t a Cm ) 
BUSESPP : Pub l i c buses and t r o l l e y buses per .10,000 pe r sons 
ELECTPC : E l e c t r i c i t y consumption of p ub l i c u t i l i t i e s and r e s i d e n t s per c a p i t a (kWh) 
CATERPP : Ca t e r i ng u n i t s per 10,000 pe r sons 
CINEMAPP : Cinemas and t h e a t r e s per 10,000 popu l a t i o n 
LIBOOKPP : Pub l i c l i b r a r y books per 10,000 pe r sons 
AVG : Average 
FLOORPC : Floor space per c a p i t a (m ): 
RETAILPP : R e t a i l u n i t s per 10,000 pe r sons 
4.1.3 Education 
Four variables are used as indicators of education in urban places of China. 
They are 
i) illiterate and semi-illiterate rate, 
ii) natural scientific and technical personnel per 10000 staffs, 
iii) number of persons attained university level per ten thousand population, 
iv) number of persons attained secondary level per ten thousand population. 
By the 1970s and 1980s, statistics have shown that China's literacy rate and 
general educational level were high by the standards of many low income 
developing countries. Figures in Table 4.5 show that the number enrolled in 
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primary school and secondary school as percentage of age group, and the adult 
literacy rate are higher than that of other low income countries. This in fact 
implies a better educational status in China. However, inequalities in the 
educational opportunity still persist since 1949. Education opportunity is not equal 
among different places. The most obvious one is the rural-urban differential. In 
city, the junior secondary education is guaranteed, but in rural areas, where 80% 
of Chinese people reside, children do not necessarily have primary educational 
opportunity or do not necessarily receive free education. The majority of 
University students come from the city. 
However, the education opportunity is also not equally shared among 
cities. When we look at Table 4.6，we can observe that the Gini-coefficients for 
the four variables are high. In particular, the Gini-coefficient of the proportion 
attained University level is even over 40. This brings out a problem that the 
opportunity to attain University is highly unequal. In comparison to the 
proportion attained University level, the Gini-coefficient of the proportion 
attained secondary level is not too high. The concentration indices for the four 
variables are computed (Table 4.7). Four provinces, namely Zhejiang, Yunnan, 
Shanxi, Gansu have concentration index over 0.4. A very similar pattern to that 
of living facilities can be seen. 
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Table 4.5: Educational status indicators in China, low-income and middle income 
countries. 
Low Low Middle 
) income income income 
year China countries countries countries 
(excl. China) 
Number enrolled 1960 102 76 37 76 
in primary sch. 1979 118 94 64 97 
as % of age gp. 1987 132 104 76 104 
number enrolled 1960 n.a. 15 6 15 
in second, sch. 1979 79 49 17 39 
as % of age gp. 1987 43 37 26 54 
Adult literacy 1960 n.a. 26 23 49 
(%) 1977 66 50 34 65 
sources: Compiled from World Bank (1982，1989)，World Development Report. 
Table 4.6 Gini-coefficient and correlation with urban population for the four 
variables of education status in 1986 




Illiterate & semi-illiterate (% of population over 12) 1982 26.7 -.142 
Natural scientific and technical personnel per 10,000 staff 23.7 .227* 
Attained University level per 10,000 population 1982 40.8 .407* 
Attained secondary level per 10,000 population 1982 14.3 ‘184* 
Note: * means significant at the level of significance of 0.01 
Data: Computed by author. 
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Table 4 . 7 : Concen t r a t i on index f o r v a r i a b l e s of educa t i ona l 
s t a t u s by p rov inces and autonomous reg ions in China. 
— — — — — —
1 1 1 1
 • ! ! • » = — m e e a a u i i .•'IHIMW'IBIMI i w g — — r » i . « i •‘ ...i— -i - - ... . muwr-^^mr 
Prov ince / UUSTUPP ILL IRA SCIENPP AVG SECPP 
autonomous 
r eg ion (1) (2) (3) ( 1 ) - ( 3 ) (4) 
HEBEI 0.35 0.22 0 .33 0.30 0.21 
SHANXI 0 .38 0 .33 0 .23 0.31 0.21 
NEIMONGG 0.40 0 .23 0 .33 0.32 0 .22 
LIAONING 0 .23 0.31 0.24 0 .26 0.21 
JILIN … 0 . 3 6 0 .26 0.31 0.31 0.21 
HE I LONGJ 0 .48 0 .29 0 .29 0.35 0 .22 
JIANGSU 0.31 . 0 .26 0.30 0 .29 0.21 
ZHEJIANG 0 .87 0.25 0 .23 0.45 0 .27 
ANHUI 0 .24 0 .25 0 .29 0 .26 0.21 
FUJIAN 0.34 0 .23 0 .36 0.31 0 .22 
JIANGXI 0 .35 0.25 0.31 0.30 . 0 .23 
SHANDONG 0.35 0 .23 0 .24 0 .27 0 . 27 
HENAN 0 .28 0 .26 0 .30 0 .28 0.21 
HUBEI 0.31 0 .33 0 .35 0 .33 0 .22 
HUNAN 0 .36 、 0 .33 0 .26 0 .32 0.21 
GUANGDONG 0.31 0 . 27 0 .22 0 .27 0 .23 ... 
GUANGXI 0 . 37 0 .26 0.35 0 .33 0.24 
SICHUAN 0 .29 0 . 27 0 .26 0 .27 0 .22 
GUIZHOU 
YUNNAN 0.75 0 .26 0 .29 0 .43 0 .26 
SHAANXI 0 .56 0.40 0 .46 0 .47 0.22 
GANSU 0 .63 0 .33 0 .39 0.45 0 .29 
QINGHAI 
NINGXIA 於： 
XINJIANG 0 .53 0 .35 0 .25 0 .38 0 .23 
Source : Computed by a u t h o r . 
Note: Qinghai, Ningxia and Guizhou have no readings because they contain less 
than five cities. 
Abbreviation: 
USTUPP : Attained University level per 10,000 population 1982 
SECPP : Attained secondary level per 10,000 population 1982 
ILLIRA: Illiterate & semi-illiterate person ratio (% of population over 12) 1982 
SCIENPP: Natural scientific and technical personnel per 10,000 staff and workers 
AVG : Average 
4.1.4 Medical facilities 
Five variables are used as indicators of health and medical facilities. They 
are 
i) infant mortality, 
ii) hospital and clinic per ten thousand populations, 
iii) hospital beds per ten thousand populations, 
iv) medical personnel per ten thousand population 
v) doctors per ten thousand population. 
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Infant mortality directly measures the outcome of government policy 
toward medical services provision. Other variables reflect the extent of 
expenditure of government on medical facilities. 
Health facilities provision in China, as in other socialist countries, have 
long been emphasised. In the government's plan to improve people's living, high 
priority is always given to the health facilities improvement. Comparing to other 
low-income developing countries, medical services provision in China are in fact 
better (Table 4.8). By 70，s，the number of persons for each physician and nursing 
person was much lower in China than in other developing countries. In fact 
mortality was dropped to 56 per 1000 live births which is roughly one third of the 
low income countries in 1980. The life expectancy at birth was 64 in 1980，four 
years more than in the middle-income developing countries and sixteen years 
more than in the low-income developing countries. 
Although in general the health services provision are much better than that 
of many low-income developing countries, not all places in China share the same 
quality of health service. Limited available data imply that a substantial fraction 
of the population retains diseases and mortality patterns much closer to those 
typical low-income countries than to the better-off parts of China (World Bank, 
1983). Although there is a strategy which seeks both to finance and to provide 
material resources required to bring poorer regions of the country up to healthy 
levels found in the richer ones, spatial inequality in these services is still 
considerable. Urban and rural disparity is one of the greatest unbalance in health 
services provision. Medical facilities in China are much better in cities than in 
countrysides. Urban dwellers can enjoy almost free medical services but peasants 
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have to pay the medical fees by themselves. For example,-in 1988，in a survey on 
the availability of medical services in 20 counties, 28.7% of peasant could not 
afford the fees even though they suffered from serious diseases, and 53.4% of 
patient could not live in hospital because of a shortage of hospital beds 
(Jiangkang Bao 1988.10.27 ppl). However, it cannot be said that urban-rural 
contrast is the one and only one important imbalance in China. Differential in 
medical facilities and health conditions among cities are also quite noticeable. 
Table 4.9 shows the Gini-coefficient for the five medical and health services 
indicators in China. 
Table- 4.8: Medical and health services in China, in low-income and noddle 
income countries. 
= 
Low Low Middle 
income income income 
year China countries countries countries 
(excl. China) 
Population per 1960 3010 8960 34880 16920 
Physician 1977 1100 5810 19460 5840 
• 4 1000 5580 13910 2520 
Population per I960 2850 6650 9850 3440 
Nursing person 1977 480 4840 13200 2510 
1 謝 1710 2200 3250 980 
Life expectancy 1960 • n.a. 42 40 5 1 — 
at birth 1980 64 57 48 6 0 
" ~ ^ ^ “ . 
T ,
 1 9 6 0
 n.a. 165 164 125 
Infant Mortality 1980 56 94 130 8 0 
_ • 31 72 98 52 
Child death rate 1960 n .a . 28 31 2 3 
(aged 1-4) 1980 5 12 22 11 
"“ 
s 0 u r c e s : C o m
P
i l e d
 from World Bank (1982, 1989)，World D e v e J n p m ^ t p . " 
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Table 4.9 Gini-coefficient and correlation with urban population for the five 
variables of medical and health services in 1986 




Infant Mortality per 1,000 live births 1981 25.1 -.173* 
Hospital and clinic per 10,000 population 29.4 -.039 
Hospital beds per 10,000 population 22.2 -.052 
Medical personnel per 10,000 population 24.8 .111 
Doctors per 10,000 population 26.4 .104 
Note: * means significant at the level of significance of 0.01 , 
Data: Computed by author. 
Table 4 . 1 0 : Concen t r a t i on index of v a r i a b l e s of medical and 
h e a l t h - f a c i l i t f e s : of p rov ince s and autonomous r e g i on s in China , , 
P r ov i nce / HOSPITPP HOSBEDPP MEDIPP DOCTPP AVG 
autonomous 
r eg i on (1) (2 ) (3 ) (4 ) ( 1 ) - ( 4 ) . 
HEBHI 0 .25 0 .23 0 .22 0 .25 0 .24 
SHANXI 0 . 2 7 0.31 0 .29 0 . 28 0 .29 
NEIMONGG 0 . 27 0 .23 0 .25 0 .38 0 .28 
LIAONING 0 .23 0 .25 0.21 0 .23 0 .23 
JILIN 0 .35 0 . 26 0 . 27 0 .25 0 .28 
HEI LONGJ 0 .34 0 . 26 0 .25 0 . 27 0 .28 
JIANGSU 0 .22 0 .24 0 .25 0 .22 0 .23 
ZHEJIANG 0 .26 0 .32 0 .39 0 .44 0 .35 
ANHUI 0 .24 0 .30 0 .22 0 .30 0 . 27 
FUJIAN 0 .36 0 .31 0 .29 0 .30 0 .32 
J1ANGXI 0 . 2 7 0 .25 0 .23 0 .24 0 .25 
SHANDONG 0 .38 0 .30 0 .35 0 .36 0 .35 
HENAN 0.22 0 . 27 0 .25 0 .24 0 .25 
HUBEI .0 .41 0 . 27 0 .25 0 .24 0 .29 
HUNAN 0 . 27 0 .24 0 .23 0 .23 0 .24 
GUANGDONG 0 .26 0 .28 0 .28 0 .33 0 .29 
GUANGXI 0 .35 0 .25 0 .24 0 . 27 0 . 28 
SICHUAN 0.22 0 . 27 0 . 27 0 . 27 0 .26 
GUIZHOU 0.00 0 .00 0 .00 0 .00 0 .00 
YUNNAN 0 .43 0 .32 0 .45 0 .53 0 .43 
SHAANXI 0 .30 0 . 37 0 .35 0 . 37 0 .35 
GANSU 0 .44 0 .34 0.41 0 .44 0.41 
QINGHAI 0 .00 0 .00 0 .00 0 .00 0 .00 
NINGXIA 0 .00 0 .00 0 .00 0 .00 0 .00 
XINJIANG 0.25 0 .29 0 .32 0 .32 0 .30 
Source : Computed by a u t h o r . 
Note : Qingha i , Ningxia and Guizhou have no r e ad i ng s because 
t h ey c o n t a i n l e s s than f i v e c i t i e s . 
A b b r e v i a t i o n : 
HOSPITPP : Hosp i t a l and c l i n i c per 10,000 popu l a t i o n 
HOSBEDPP : Hosp i t a l beds pe r 10,000 popu l a t i on 
MEDIPP : Medical pe r sonne l per 10,000 popu l a t i o n 
DOCTPP : Doc tors per 10,000 popu l a t i on 
AVG : Average 
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The Gini-coefficient for the five variables are moderately high with values 
between twenty to thirty. They are very close to each other. Except infant 
mortality per one thousand life births, all other variables do not vary significantly 
with city size. Therefore, it can be inferred that inequality in medical facilities is 
obvious but city size is not a factor explaining the inequality. So, differential 
within provinces or autonomous regions is again one of the factors to explain the 
inequality. Table 4.10 shows the concentration index for medical facilities 
indicators. By referring to the average concentration, like that of living facilities, 
Gansu, Yunnan, Shangdong，Zhejiang, Shaanxi provinces all have exceptionally 
high concentration indices. Very much similar to other welfare services indicators 
in these provinces, the distribution of welfare services is much more unequal than 
that in other provinces with low average concentration index. 
4.2 Summary 
This chapter has discussed and examined the spatial pattern of SWB 
among cities in China through the single indicator approach. Four criteria have 
been chosen for discussion. They are income and wealth, living facilities, 
education, and medical facilities. For the income and wealth criterion, the Gini 
coefficients have shown that disparities among workers' wages are exceptionally 
small among cities of various sizes in various regions. Although there are high 
economic level differentials across regions in China, urban wages are relatively 
equal. Amongst the wages of workers in work units of different ownerships, wages 
in state-owned enterprises are more equal than those in collective-owned 
enterprises, which are more equal than those in others-owned enterprises. This 
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can be explained by the relatively intact and inflexible state workers，wages 
ranking system which determines the workers' wages solely based on the seniority 
and the specialty of job nature but not the educational level or other factors. 
In the criterion of living facilities, it has been found that for many living 
广 ’..—•• . , . _ _ 
facilities except the living space per capita, the inequality is very high among 
cities. Gini coefficients of all the variables are above 30. Some are even higher 
than 40. This indicates that the urban living construction in the past were highly 
imbalance among cities. In addition, some variables like public buses per ten 
thousand persons have a significant correlation (positive and negative) with the 
urban population size. It means that variables are associated with city size. The 
larger the city, the more (or the less) the provision of living services. 
In the education criterion, it has been demonstrated that primary and 
secondary education are provided on a relatively equal basis. There is no 
significant difference in primary and secondary education opportunities among 
cities. This indicates that government was trying to maintain the basic education. 
However, for University education，the inequality is very high and has a significant 
positive relationship with urban population. 
Finally, for medical facilities provision, the provision is moderately high 
among cities. This implies that the Chinese government, like other socialist 
countries, has stressed the health facilities improvement in urban places. 
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CHAPTER 5 
SPATIAL PATTERN OF SOCIAL WELL-BEING OF CHINESE CITIES IN THE 
1980s 
This chapter sets out to describe and explain the observed spatial pattern 
of SWB of Chinese city by the integrated approach. Composite analysis is adopted 
in analyzing the pattern of inter-urban disparities in SWB. Several techniques 
introduced in Chapter 3 in deriving the composite index are employed. The 
overall pattern of composite scores of SWB of the cities is analyzed and cities 
based on their composite indices are mapped. In addition, the trend of variation 
of SWB based upon different levels of investigation are also described. 
5.1 Spatial pattern of social well-being of individual cities 
Many past studies on inequality have been focused mainly on single 
indicator analysis in which the data can be readily obtained and measured. The 
most common way is to study the distribution of income, or some related 
concepts，such as consumption, property, and wealth. However, it is clear that 
there may be other issues which are important and essential to human life and 
often overlooked by many researchers. For example, the state of health which is 
considered to be essential to the quality of life, is not easily quantified and readily 
measured. Even if we can measure these criteria we still lack a comprehensive 
picture of the welfare condition of a society. Piecemeal studies are not enough. 
The integrated approach adopted here is probably one of the holistic ways of 
measuring the conditions of SWB in urban places of a nation. 
In this analysis, measures of SWB are made on thirty variables of the 258 
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cities and it is assumed that the variables selected represent the SWB of these 
cities. Different models in measuring the social well-being have been described 
in Chapter three. In this section, attempt is made on discussing the results of 
analysis using various models mentioned in Chapter 3 and then compare the 
results obtained by different models. 
In the principal component standard score additive model (PCSSAM), five 
leading components with eigenvalues greater than one are identified in this 
analysis and they explain nearly sixty percent of the total variance. Table 5.1 
shows the component loadings and the corresponding eigenvalues for the five 
components obtained by the Principal Component Analysis (PCA). 
Component 1: Social Infrastructure 
The first component alone accounts for over thirty percent of total 
variance. Variables like education attainment, percentage of illiterate and some 
urban basic services, such as medical personnel, hospital beds per 10,000 persons 
are highly associated with the first component. The variables of medical facilities 
investment, library books per 10,000 persons, and public buses per 10,000 persons, 
which are all regarded as government expenditure on providing the living 
facilities, can be interpreted as the input to the urban social system. Whereas, the 
variables of educational level of the residents, and the percentage of illiterate can 
be viewed as the indicators of the quality of people which can be regarded as the 
output of the system. Since they are indicators of the availability and quality of 
social facilities, component one may be termed as social infrastructure. 
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Table 5.1: Principal components analysis with varimax rotation of thirty level of 
living variables 
—WMmrWlBWmBBijMlllMMJMmMIWIJIHl.WMIIIUIWIIMmMM—MWHU 騙 IM1W—«—BBBW—UBUWHJMHMWIII_WUIII—>瞓MIIMIIIWWWBililiillBHILMII 
* 
Component l o ad ing s 
Va r i a b l e s I II I I I IV V h
2 
Average workers wage .83 .75 
Savings per 10,000 people .73 .81 
PopuIa t i on D ens i t y .82 .86 
% b u i l d - u p a r e a s .56 .72 .88 
% green a r e a s in u rban ized a r ea .51 .56 
Pub l i c water consumption per c a p i t a .71 
% p u b l i c water consumption popu l a t i on .77 .81 
Area of paved road per c a p i t a ,73 .68 
Pub l i c buses pe r 10,000 persons. .64 .71 
E l e c t r i c i t y consumption per c a p i t a .70 .66 
Floor space per c a p i t a . 67 
A t t a i n ed U- l eve l pe r 10,000 popu l a t i on .77 .79 
A t t a i n ed S - l e v e l per 10,000 popu l a t i on .69 .77 
% i l l i t e r a t e & s e m i - i l l i t e r a t e - . 6 9 .71 
S c i e n t i f i c & t e c h n i c a l pe r son /10 ,000 s t a f f . 77 .63 
Cinemas and t h e a t r e s per 10,000 popu l a t i on “ .65 
Pub l i c l i b r a r y books per 10,000 pe r sons .60 .52 .69 
I n f an t M o r t a l i t y pe r 1,000 l i v e b i r t h s .69 
Death r a t e of popu l a t i on - . 4 4 .63 
Hosp i t a l and c l i n i c per 10 #000 popu l a t i on .75 .72 
Hosp i t a l beds per 10,000 popu l a t i on .84 .79 
Medical pe r sonne l pe r 10,000 popu l a t i on . 9 1 .92 
Doc tors per 10,000 popu l a t i o n .86 f .86 
R e t a i l u n i t s pe r 10,000 pe r sons .81 .72 
Ca t e r i ng u n i t s per 10,000 pe r sons .77 .72 
S e r v i c e u n i t s per 10,000 pe r sons .73 .60 
Average c a s u a l t i e s per f i r e a c c i d en t .76 
Average c a s u a l t i e s pe r t r a f f i c a c c i d en t .80 
% pe r sons employed in s e r v i c e i n d u s t r y .64 .76 
% s t a f f and workers .81 .88 
Eigenva lue 9 .86 2 . 27 2 . 09 1 .92 1.41 
% Cumulat ive v a r i a n c e exp l a i n ed 32 . 9 40 .5 47 .4 53 . 9 58 . 6 
* 
Only load ings g r e a t e r t han + 0 .5 a r e l i s t e d . 
Component 2: Affluence 
For the second component, the variables with high component loadings on it 
include the average workers' wages, urban residents' savings deposits, and 
electricity consumption per capita. Since they are related to the wealth of urban 
dwellers, this component can be interpreted as the affluence of urban residents. 
It alone explains for 7.4% of the total variance. Figure 5.1 plots the scattergram 
for the first two component scores of all the cities and shows that the majority of 
points cluster to component one indicating its high explaining power. 
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Fig.5.1: S c a t t e r g r a m for t h e c o m p o n e n t 
scores of t h e f i r s t two c o m p o n e n t s 
Component scores of component 2 
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Source: Computed by author 
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Many similar studies in the United Stated and Britain have revealed the 
fact that income and indicators of economic wealth of residents are highly 
associated with the first component. These income-related variables constitute the 
most important component in the PCA. In contrast, in this case, income is not 
associated with the first component but a less important component. The possible 
explanation, as discussed previously, may lie on what has been excluded from the 
average "income" data. A substantial part of real income of urban workers that 
should be counted is excluded, This part of income is in fact highly dependent on 
the extra-budget of an enterprise and is thus varied tremendously from places to 
places. As a result, this leads to a rather equal average workers' income among 
cities. When the differences of average income or the savings deposits among 
cities is low, income variables loaded highly on a minor component. 
Component 3: Tertiary industry 
For the third component, several variables about the services and 
commercial activities provision in the city are loaded heavily on it. They are the 
retail units, catering units, service units per 10,000 persons, and the percentage 
of persons employed in service industry. So, it is obviously a component describing 
the conditions of tertiary sectors in a city. Thus it may be termed tertiary 
industrial conditions. 
Component 4 & 5: Living density and Innovation 
Components four and five collectively accounted for 11.2% of the total 
variance. Two variables, population density and percentage of build-up areas, are 
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loaded significantly on Component 4. Three variables, percentage of green areas 
in urbanized area, scientific & technical person per ten thousand staff, and public 
library books per ten thousand persons are loaded highly on Component 5. 
Although not many variables are loaded on these two components, they may be 
interpreted as living density and technological innovation respectively. 
Classification of cities based on the PCA 
The five indices for each of the five components and their sum which is 
regarded as the composite index of SWB, and the corresponding ranks for each 
city under the Principal Component Standard Score Additive Model (PCSSAM) 
are listed in Table 5.2. Whereas, the indices and ranks obtained by the Standard 
Score Additive Model (SSAM) with equal weighing on the variables, and the rank 
obtained by the Rank Additive Model (RAM) for each city are listed in Table 
5.3. The correlation coefficients between the indices obtained by the models 
illustrated are all highly correlated with values above 0.9 (Table 5.4). Therefore, 
the five indices under the five components by PCSSAM are highly correlated to 
one another. In addition, the results obtained under different models consistently 
match one another. Table 5.4 also shows the correlations of the composite indices 
with the shortest distance of the cities from the coast. The results revealed that 
the correlation between the indices and the shortest distance from the coast is not 
significant in a = 0.01 two-tailed test. So, in general we cannot say that cities in 
the western region (far from the coast) are much poorer in terms of SWB than 
cities in the eastern region (nearer to the coast). Meanwhile, there is a positively 
weak but significant correlation coefficient about 0.2 between the composite 
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Table 5 . 2 : L i s t of i n d i c e s ob t a i ned by t he PCSSAM 
Score f o r t h e f i v e components 
P rov ince C i t y Score 1 Score 2 Score 3 Score 4 Score 5 To t a l Rank 
Be i j i n g 18.37 22 .37 20.32 20.62 21 .59 103.27 3 
T i a n j i n 6 .32 7 .42 6 .70 7 .02 6 . 7 7 34 .23 72 
HEBEI Sh i j i a zhuang 12.76 15.53 14.46 15.21 13.29 71.25 10 
Tangshan 2 .82 3 . 36 2 .68 2 . 88 1.64 13.39 115 
Qinhuangdao 7 . 17 9 . 48 7 .65 8 .36 6 .22 38 . 87 59 
〜Handan 8 .76 11 .77 9 .82 9 .29 7 .41 47 .05 44 
Xing ta i 10.38 13.13 11.35 11 .67 9 . 46 56 .00 27 
Baoding 14.58 16.61 16.29 18.15 14.50 80 .13 6 
Zhangj iakou 6 . 38 7 .30 7 .76 7 .50 5 . 96 34 .90 67 
Chengde 6 .66 7 .78 7 .19 6 . 0 7 6 .80 34 .50 69 
Cangzhou 4 .66 5 .40 5 .14 5 . 49 3 .94 24 .64 91 
SHANXI Taiyuan 8 .04 9.8,0 8 .93 8 .25 8 . 28 43 .28 52 
Datong 0 . 77 2 .83 1 .67 0 .36 - 0 . 0 2 5 .61 . 124 
Yangquan 0 . 07 0 .44 - 0 . 4 3 - 0 . 05 - 0 . 74 - 0 . 70 134 
Changzhi 3 .33 3 . 96 3 .64 3 .51 2 . 8 7 17.30 110 
J rncheng -11 .62 -13 .68 - 13 . 37 -12 .54 -11 .92 - 63 . 12 227 
Xinzhou - 9 . 66 -12 .45 - 10 . 63 -10 .50 - 9 . 5 8 - 52 . 82 213 
Yuci - 4 . 0 9 - 5 . 1 7 - 4 . 52 - 5 . 05 - 4 . 7 9 -23 .62 173、 
Linfen - 3 . 5 7 -4 .91 - 4 . 1 8 - 4 . 8 3 - 4 . 2 6 - 21 . 75 170 
Houma -1 . 12 - 1 . 60 - 1 . 2 3 - 2 . 2 3 - 2 . 2 3 - 8 . 41 145 
Yuncheng - 6 . 82 - 8 . 5 7 - 7 . 30 - 7 . 70 - 7 . 35 - 37 . 73 194 
NEIMONGGU Hohhot 10 .47 12.20 11.89 11.06 13.44 59 .05 20 
Baotou 3 . 6 7 4 . 66 4 . 09 3 . 33 2 .61 18.36 107 
Wuhai 1 .08 2 .54 0 ,55 0 . 07 - 0 . 3 0 3 . 95 127 
Chifeng - 6 . 6 9 - 7 . 64 - 7 . 80 - 8 . 1 9 - 7 . 3 9 - 37 . 72 191； 
J i n i n g 8 .21 9 .22 10.29 9 . 2 9 8 .02 45 .03 47 
"Tongliao 0 .03 - 0 . 60 - 0 . 24 - 0 . 25 0 .03 , - 1 . 0 3 135 
Ha i l a r 6 .03 8 .10 8 .51 6 .01 5 . 6 7 34 .32 70 
Manzhouli 0 .88 3 .95 1.35 0 . 48 - 0 . 4 6 6 .20 123 
Ulanhot - 7 . 0 9 - 8 . 7 8 - 7 . 02 - 7 . 9 8 - 7 . 5 7 - 38 . 45 195 
X i l i n h o t 4 .70 5 .72 5 .64 4 .31 5 . 3 7 25 .75 83 
LIAONING Shengyang 5 .42 6 .41 5 .83 5 .64 5 . 2 7 28 .58 80 
Da l i an 7 .20 8 .74 7 .83 7 . 77 5 . 78 37 .32 62 
Anshan 9 .42 11.20 10.31 10.34 8 . 79 50 .07 39 
Fushun 5 .60 5 .89 5 .91 6 .61 4 . 9 3 28 .93 79 
Benxi 5 .26 5 .82 5 .49 5 . 39 4 . 23 26 .18 82 
Dandong 4 .91 5 .29 5 . 38 5 .25 4 . 43 25 .27 88 
J fnzhou 6 .33 7 . 0 7 7 .42 6 . 58 5 . 96 33 .36 74 
Yingkou 6 .70 7 .22 7 .09 6 . 76 5 . 79 33 .55 73 
Fuxin 0 .70 0 .60 0 .83 0 .70 0 .02 2 .84 130 
Liaoyang 6 .40 7 .06 6 .81 7 .01 5 . 8 7 33 .15 75 
Tie l t 'ng 5 .10 4 . 59 5 .19 5 . 56 4 . 2 9 24 .73 90 
Chaoyang 0 .59 0 .70 0 . 67 - 0 . 1 2 0 . 23 2 . 06 131 
Wafangdian - 10 . 79 -12 .52 - 1 1 . 8 7 -11 .52 - 11 . 92 -58 .61 222 
J i nx i - 7 . 70 - 9 . 9 7 - 8 . 55 - 8 . 80 - 8 . 81 - 4 3 . 8 3 205 
Be ip iao - 9 . 83 - 12 . 29 -10 .84 - 11 . 13 - 10 . 59 - 5 4 . 6 8 217 
JILIN Changchun 11.14 13 .17 13 .47 12.46 12.74 62 . 97 17 
J i l i n 5 .45 5 .88 5 .92 6 .14 5 .92 29 .31 78 
Si p ing 4 .63 4 .81 6 . 06 4 . 93 4 . 6 8 25 .11 89 
Liaoyuan - 2 . 3 7 - 3 . 15 - 2 . 3 3 - 1 . 20 - 3 . 2 0 - 12 . 26 154 
Tonghua 1 .15 0 .99 1.21 0.81 0 . 98 5 .14 125 
Hunjiang - 6 . 94 - 7 . 74 - 7 . 24 - 7 . 5 9 - 8 . 01 - 3 7 . 5 3 192 
Baicheng 0 .19 - 0 . 24 1.20 - 0 . 4 9 - 0 . 21 0 .45 132 
Yanji 9 . 88 10.56 10.92 10.14 10.93 52 .44 33 
Tumen - 4 . 20 - 5 . 6 7 - 5 , 0 8 - 4 . 9 7 - 4 . 0 4 - 23 . 95 174 
Dunhua -8.01‘ -10 .03 -8 .81 - 9 . 14 - 8 . 8 6 - 44 . 85 206 
HEILONGJIANG Harbin 10.33 12.69 12.73 11.72 11.10 58 . 57 21 
Q iq iha r 0 .85 1.21 1.00 0 .36 0 .39 3 . 82 128 
J i x i : 3 . 0 3 - 2 . 2 6 ' - 3 . 1 3 - 3 . 4 9 - 4 . 0 8 - 15 . 99 164 
Hegang - 2 . 52 - 2 . 10 - 2 . 9 6 - 3 . 5 7 - 4 . 0 7 - 15 . 22 159 
Shuangyashan - 2 . 74 - 2 . 64 - 3 . 22 - 3 . 46 - 3 . 5 9 - 15 . 64 161 
Daqing 2 .69 5 .08 2.31 1.72 1 .66 13.45 114 
Yichun -2 .94 - 3 . 94 - 3 . 2 8 - 3 . 7 9 - 4 . 14 - 18 . 10 166 
J iamusi 4 . 48 5 .64 5 .80 4 .70 3 . 90 24 .52 93 
Q i t a i h e - 4 . 75 - 2 . 7 9 - 4 . 6 8 - 4 . 8 3 - 6 . 51 - 23 . 56 172 
Mudanjiang 4 . 18 5 .23 5.11 4 .11 3 . 68 22.31 97 
Anda -12 .82 -15 .52 -14 .02 -14 .55 - 13 . 59 - 70 . 49 241 
Shanghai 22.12 25.73 23 .99 28.30 23 .56 123.70 2 
84 
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JIANGSU Nanjing 13.53 15.88 15.62 15,43 16.38 76.84 8 
Wuxi 9.52 11.20 10.27 10.88 9 .80 51 .67 35 
Xuzhou 12.96 15.62 14.09 16.08 12.34 71 .09 11 
Changzhou 12.28 14.38 13.22 14.17 12.82 66 .88 15 
Suzhou 11.84 13.38 12.97 15.25 12.72 66 .16 16 
Nantong 9 .18 10.18 9 .72 10.69 10.58 50.36 38 
Lianyungang 0.71 0.82 0.82 0 .47 0 .42 3 .23 129 
Huaiyin 3 .46 3 .04 3 .84 3 .56 4 .04 17.93 109 
Yangzhou 8 .13 8 .63 8.91 9 .49 9 . 47 44.64 A8 
Zhenjiang 9.05 9 .89 9 .54 10.28 9 .50 48 .26 42 
• Taizhou 4 .15 3 .93 4 .56 5 .25 4 .99 22 .87 96 
ZHEJIANG Hangzhou 15.05 17.93 16.60 17.11 17.39 84 .08 5 
Ningbo -1 .99 -2 .22 -2 .25 - 2 . 06 - 2 . 26 - 10 . 77 151 
Wenzhou 2.71 1.81 3 .38 3 .54 2 .86 14.30 113 
J i ax ing . -9 .85 -11 .70 -10 .96 -10 .48 - 9 . 90 - 52 . 87 214 
Huzhou -12 .46 -15 .17 -13 .89 -12 .82 -12 .38 -66 .72 234 
Shaoxing 1.05 4 .13 2.04 3 .18 1 .58 11.99 116 
J inhua - 2 . 77 - 2 . 03 -2 .84 - 2 , 74 - 2 . 73 -13 .10 156 
J i a o j i a n g -10.81 -13 .04 -11 .76 -11 .80 -11 ,14 -58 .56 221 
ANHUI Wuhu 7.24 7.62 8 .28 8 .80 7 .50 39.45 57 
Bengbu 1.34 1.08 1.71 1.48 1.39 7.01 120 
Huainan -4 .49 -4 . 96 -4 .81 - 4 . 73 - 5 . 2 7 -24 .25 175 
Ma'anshan 5 .68 6 .73 5 .96 6 .16 5.61 30.14 77、 
Huaibef - 0 . 78 0 .97 - 0 . 83 - 1 . 19 -2 .05 - 3 . 8 8 138 
Tongling 4.A6 4.71 4 .70 4 .41 3.71 21.99 99 
Anqing - 2 . 59 -4 .11 -2 . 84 -2 .65 - 2 . 23 -14 .43 158 
Tunxi 4 .16 3 .53 4 .39 3 .85 4 .32 20.25 101 
Fuyang 10.33 11.64 13.57 12.65 9 .65 57.83 24 
Liuan 6.31 5.94 7 .99 7 .96 6 .06 34 .27 71. 
FUJIAN Fuzhou 6 .96 7.70 7 .58 7 .84 8 . 97 39.05 58--
Xiamen 3 .79 6 .26 4 .69 4.41 4 .79 23.94 95 
Shanming 6 .92 8 .82 6 .90 6 .59 8 .08 37,31 63 
Quanzhou -5 .55 -6 .14 -5 .95 - 5 . 8 8 - 5 . 32 - 28 .83 179 
Zhangzhou -2 .91 - 3 . 67 - 3 . 1 7 - 3 . 12 - 2 , 72 -15 .59 160 
Nanpfng - 7 . 83 -8 . 94 -9 .05 - 8 . 9 7 - 8 . 1 7 -42 .96 204 
Longyan - 5 . 8 7 - 6 . 46 -6 .70 - 6 . 7 8 - 6 . 0 6 - 31 . 88 184 
Yongan - 7 . 29 - 8 . 0 7 -8 .44 - 8 . 49 - 7 . 62 -39 .91 199 
JIANGXI Nanchang 10.39 11:37 11.13 11.38 12.33 56.60 26 
J ingdezhen -5 .05 -7 .32 - 5 . 98 -5 .70 - 4 . 44 -28 .49 177 
Pingxiang -12 .18 -15.31 -13 .81 -13 .40 -12 .26 -66 .96 235 
J i u j i a n g 6 .50 7 .40 8 .83 6 .82 7 .83 37 .38 61 
Xinyu -13 .37 -15.11 -15 .19 -14 .75 -13 .72 - 72 .13 243 
Yingtan -8 .05 -8 .80 - 9 . 18 - 8 . 30 - 8 . 4 8 -42 .81 203 
Shangrao 6 .86 7；74 8 .03 7 .57 7 .05 37.25 64 
Fuzhou 1.78 0 .77 1.76 1.63 1.83 7 . 77 119 
J i ' a n 4 .58 3 .59 4.81 5 .33 5 .74 24.05 94 
Ganzhou 0 .57 1.16 2.15 0 .43 . 0 .79 5 .10 126 
Ytchun -11 .04 -14 .44 -12.61 -12 .45 -10 .75 -61 .29 225 
SHANDONG J inan 14.30 16.60 16.00 16.61 16.47 79.99 7 
Qingdao 13.93 16.08 15.18 17.40 13.42 76.01 9 
Zibo - 5 . 86 - 6 . 69 -6 .45 - 6 . 4 7 >6 . 53 -32 .00 185 
Zaozhuang -13 .72 ^»15.48 -14 .70 -14 .60 -13 .73 -72 .23 244 
Yantai - 0 . 72 -0 . 66 - 0 . 8 7 -0 .85 - 1 . 0 7 - 4 . 1 7 139 
Wei fang -5 .49 -7 . 26 -6 .35 -5 . 71 -5 .81 -30 .63 182 
J i n i ng -3 . 18 . - 4 . 89 -3 .82 - 4 . 18 - 3 . 75 -19 .81 168 
T a i ' a n -12 .33 -15 .04 -13 .59 -13 .45 -12 .66 - 67 . 08 236 
Dezhou 3 .02 4 .44 3 .73 4 . 27 2.91 18.37 106 
Weihaf - 7 . 39 -8 .44 . - 8 . 2 7 - 8 . 4 7 - 9 . 03 -41 .60 201 
Xingta i -11 .73 -12 .82 -12 .96 -13 .05 -12 .70 -63 .26 228 
Liaocheng -11 .92 -15.11 -13 .32 -13 .04 - 12 . 17 -65 .56 231 
Linqing -13 .97 -16 .96 -14 .89 -15 .09 -14 .30 -75 .21 249 
Linyi -15 .43 -17 .69 -16 .59 -16 .53 - 15 .73 - 81 . 97 254 
Heze -14 .54 -16 .76 -15 .99 -15 .59 - 15 . 08 -77 .96 251 
Laiwu -13 .75 -16 .35 -15 .27 -14 .88 -14 .19 -74 .43 248 
Rizhao -17 .00 -20 .16 -18 .94 -18 .14 -17 .15 -91 .39 258 
HENAN Zhengzhou 8 .43 9 .96 9.61 8 . 87 9 .49 46 .36 46 
Kaifeng 6 .^0 6 .53 7.71 7 .39 7 .04 35 .27 66 
Luoyang 4 .85 5 .67 5 .28 5 .15 4 .54 25.50 86 
Pingdingshan - 2 . 88 - 2 . 8 7 - 3 . 68 - 3 . 46 - 3 . 4 7 - 16 . 37 165 
Anyang 4 .75 5 .73 5 .59 5 .67 3 . 98 25.72 84 
Hebi -2.AO -2 .76 -2 .82 - 2 . 8 8 - 2 . 92 - 13 . 77 157 
Xingxang 11.10 12.31 12.18 13.07 11.23 59 .89 19 
J iaozuo 2.11 2.62 2 .18 2.24 1.35 10.50 117 
• 85 
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Xuchang 6 .68 6 .91 7 .83 7 .86 6 . 16 35 .44 65 
Louhe 3 .61 3 .02 A.97 5 .20 2 .84 19.64 103 
Shanmenxia 3 .66 3 .84 4 .71 3 .82 4 .03 20 .05 102 
Shangqiu 10.87 11.30 12.61 12.70 11.01 58 .49 23 
Zhoukou - 3 . 99 -5 .51 - 3 . 62 - 4 . 11 -4 .51 -21 .74 169 
Nanyang 4 .66 4 .13 5 .44 5.21 5 .18 24 .63 92 
Xinyang 6.A8 6 .42 8 .00 7 .15 6 .71 34 .75 68 
HUBEI Wuhan 9 .44 10.24 10.08 10.81 10.71 51 .29 • 36 
Huangshi 10.79 12.02 11.23 11.83 11.06 56 .94 25 
ShiyarT 3 .83 4 .72 3 .24 3 . 56 4 . 26 19.61 104 
… S h a s h i 10.68 10.65 10.88 11.94 10.19 54 .34 28 
Yf chang 8 .86 9 .95 9 .33 9 .60 9 . 37 47 .12 43 
Xiangfan 9.81 11 .55 11.16 11.04 9 .93 53 .49 31 
Ezhou - 9 . 84 -12 .20 -10 .54 - 10 . 58 -10 .32 - 53 . 49 215 
Laohekou - 8 . 8 8 -12 .89 -10 .05 - 9 . 85 - 9 . 3 3 - 51 . 00 210 
Suizhou -11 .39 - 15 . 48 -12 .70 - 12 . 67 - 11 . 93 - 64 . 16 229 
Xianning -10 .18 -13 .63 -11 .30 -11 .21 - 10 . 08 - 56 . 39 219 
Danjiangkou -12 .02 -15 .34 -13 .59 - 13 . 07 - 1 1 . 8 7 - 65 . 88 232 
HUNAN Changsha 16.60 18.48 18.52 19.50 19.38 92 .48 4 
Zhuzhou 7 .95 9 . 67 8 . 6 7 8 . 6 7 8 . 13 43 .08 53 
Hengyang 7 .96 8 .30 8 .43 8 .42 8 . 2 9 41 .40 56 
Shaoyang - 1 . 2 7 - 2 . 36 - 2 . 04 - 1 . 8 7 - 1 . 2 3 - 8 . 7 7 147 
Yueyang -0 . 72 - 0 . 82 - 0 . 9 6 - 0 . 84 - 1 . 2 5 - 4 . 5 9 440、 
L i l i n g -13 .43 -16 .54 -15 .05 - 15 . 08 - 13 . 79 - 73 . 89 2 ^ 
Yiyang -1 . 55 - 3 . 05 - 2 . 1 8 - 2 . 0 3 -.1.48 - 10 . 29 150 
Changde 9 . 98 10.01 10 .57 12 .07 10.60 53 .23 32 
J i n s h i - 6 . 84 -10 .06 - 7 . 95 - 7 . 5 3 - 6 . 4 7 - 38 . 85 197 
Loudi - 1 . 6 3 - 2 . 44 - 2 . 42 - 2 . 4 3 - 0 . 91 - 9 . 8 3 148 
LengshuiJ iang - 6 . 90 - 8 . 4 8 - 8 . 14 - 8 . 01 - 7 , 2 4 - 38 . 76 196 
Youngzhou 8 . 57 9 .20 9 . 4 7 8 .81 8 . 5 7 44 .62 
Yongzhou - 8 . 76 -11 .46 - 10 . 27 - 9 . 8 6 - 8 . 5 4 - 4 8 . 8 8 208 
Huaihua - 6 . 4 7 - 8 . 40 - 7 . 72 - 7 . 9 2 - 6 . 6 7 - 37 . 18 191 
Hongjiang 0 .05 - 1 : 60 - 0 . 33 - 0 . 4 7 - 0 . 01 - 2 . 3 6 137 
J i shou - 6 . 8 9 - 8 . 6 7 - 7 . 7 7 - 7 . 6 8 - 5 . 4 0 - 36 . 40 189 
Dayong - 1 6 . 5 7 -20 .23 -18 .33 - 17 . 76 -16 .31 - 89 . 20 257 
GUANGDONG Shaoguan 3 . 39 6 , 06 3 . 23 3 . 58 E.63 18.89 105 
Shenzhen 26 .47 42 .13 31 .16 29.72 25 .80 155.27 1 
Zhuhai 5 .24 13,71 8 . 27 6 . 08 4 . 96 38 .26 60 
Shantou - 2 . 3 7 - 2 . 4 7 - 1 . 75 - 1 . 9 7 - 2 . 95 -11 .51 153 
Foshan 8 .06 13.27 9 . 26 10.64 7 .34 4 8 . 5 7 41 
Jiangmen 3 . 29 7 . 29 4 .02 4 . 06 2 . 78 21 .43 100 
Zhanj iang - 5 . 5 6 - 4 . 32 - 6 . 1 2 - 6 . 25 - 6 . 1 9 - 28 . 43 176 
Maoming - 7 . 5 3 - 7 . 0 8 - 8 . 54 - 8 . 0 9 - 8 . 3 5 - 39 . 59 198 
Haikou 8 .35 10.96 10 .16 9 . 16 7 .95 46 .58 45 
Huizhou 1 .78 - 0 . 99 2 . 88 1 .32 2 .00 6 . 99 121 
Zhaoqing 8 .82 12.39 10.72 9 .39 8 . 5 7 49 .88 40 
Chaozhou -11 .22 - 14 . 48 - 12 . 29 -12 .66 - 12 . 03 - 62 . 68 226 
Meixian - 5 . 62 - 6 . 95 - 6 . 46 - 6 . 95 - 5 . 8 7 - 31 . 85 183 
Zhongshan -10 .81 - 8 . 6 8 -11 ,25 -11 .62 - 1 1 . 8 8 - 54 . 25 216 
Shanya - 9 . 6 4 . -10 .52 -10 .95 - 10 . 98 - 10 . 65 - 52 . 72 212 
GUANGXI Manning 7 .90 9 .35 9 . 28 8 . 2 7 9 . 36 44 .15 50 
Liuzhou 10.58 13.30 12.61 11.44 10.60 58 .53 22 
G u i l i n 9 . 78 11.55 , 10.51 10.20 11 .69 53 .73 30 
Wuzhou 8 .13 9 .25 8 . 19 8 . 09 8 .52 42 . 17 54 
Beihai 2 . 67 3 . 5 7 4 .11 2 . 67 2 . 5 7 15.60 111 
Pingxiang -12 .46 - 14 . 68 -13 .95 - 13 . 84 -12 .21 - 67 . 15 238 
Heshan - 6 . 3 7 - 6 . 73 - 7 . 53 - 7 . 7 8 - 7 . 6 0 -36 .01 188 
Yuling - 12 . 28 -14 .24 -13 .53 -14 .02 - 13 . 26 - 67 . 34 239 
Bose - 9 . 34 -11 .42 - 10 . 28 - 10 . 48 - 8 . 9 2 - 50 . 43 209 
Hechf -7 .41 - 9 . 60 - 9 . 1 6 - 8 . 6 7 - 7 . 21 - 42 . 04 202 
Qingzhou -15 .13 -17 .80 -16 .71 -16 .44 -16 .05 - 82 . 13 255 
SICHUAN Chengdu 4 . 37 4 .89 4 . 8 7 4 . 9 7 6 .21 25.31 87 
Chongqing 5 .90 5 .93 6 .00 6 . 1 7 6 . 79 30 .78 76 
Zigong - 5 . 86 -8 .71 - 6 . 94 - 6 . 0 9 - 5 . 7 7 - 3 3 . 3 7 186 
Dukou(Panzhihua 3 .54 5 .35 2 . 88 2 .95 3 .31 18.02 108 
Luzhou 4 . 07 4 .35 4 .33 4 .50 4 . 88 22 .13 98 
Deyang - 12 . 37 - 14 . 88 - 13 . 93 - 13 . 38 - 12 . 56 -67 .11 237 
J ingyang -10 .62 -13 .11 - 11 . 89 -11 .35 - 10 . 30 - 5 7 . 2 7 220 
Guangyuan - 14 . 67 - 17 . 79 -16 .36 -15 .71 - 14 . 36 - 7 8 . 8 8 252 
Suin ing -15 .14 -19 .74 - 16 . 67 -16 .21 -15 .00 - 82 . 76 256 
Ne i j i a ng 5 . 07 4 . 39 5 .43 5 .54 5 . 16 25 .58 85 
Leshan - 9 . 4 7 - 12 . 47 -10 .69 - 1 0 . 4 7 - 9 . 5 7 - 5 2 . 6 7 211 
Wanxian 0 .10 - 1 . 52 0 .33 - 0 . 0 9 0 .72 - 0 . 4 6 133 
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P e i l i n g -13 .40 - 16 . 67 -15 .01 -14 .78 -13 .52 - 73 . 37 245 
Yibing - 5 . 13 -7 .55 - 5 . 62 - 5 . 53 - 5 . 00 -28 .84 180 
Nanchong 7 .88 7 .96 8 .42 8 .58 8 . 99 41 .82 55 
Daxian 5 .58 5 .83 5 .69 5 .24 5 .65 27 .98 81 
Ya 'an - 5 . 16 - 7 . 06 -5 .81 - 6 . 05 - 4 . 52 -28 .61 178 
Xichang - 2 . 0 7 - 3 . 70 -2 .81 - 2 . 73 - 1 . 4 7 - 12 . 79 155 
GUIZHOU Guiyang “ 1.99 1 .27 1.94 1.91 3 .31 10.41 118 
Zunyi 8 .18 9 .08 8 .82 8 . 98 8 . 59 43 .66 51 
Anshun - 0 . 93 - 2 . 53 - 1 . 20 - 0 . 3 8 - 0 . 0 6 - 5 . 10 141 
Duyun - 3 . 13 - 5 . 36 - 4 . 2 7 - 3 . 8 3 - 2 . 6 9 - 19 . 28 167 
〜 K a i l i -12 .06 - 14 . 77 -13 .81 -12 .59 -11 .00 -64 .23 230 
YUNNAN Kunming 9 . 47 10.84 10.06 9 .79 11 .07 51 .22 37 
Dongchuan -13 .16 -15 .80 - 15 . 28 -14 .29 -12 .55 - 71 . 08 242 
Gej iu - 2 . 8 7 -3 . 14 - 4 . 02 - 3 . 4 8 - 2 . 4 7 - 1 5 . 9 7 163 
Dal i - 7 . 40 - 9 . 53 - 8 . 56 - 8 . 22 -6 .71 -40 .42 200 
Kaiyuan - 6 . 95 - 7 , 94 - 7 . 2 9 - 7 . 60 - 6 . 6 9 - 36 . 46 190 
Yuxi -11 .73 -13 .20 -12 .66 -11 .00 -11 .54 - 60 . 13 223 
Chuxong -13 .89 -17 .24 -15 .71 - 14 . 82 ^12.62 - 7 4 . 2 7 247 
Qujing -14 .15 -16 .93 -16 .08 -15 .24 -13 .50 -75 .90 250 
SHAANXI X i ' a n 11.85 15.16 14.88 13.48 12.62 67 .98 14 
Bao j i 9 .89 11.95 11.10 10.55 10.70 54 .19 29 
Xianyang - 1 . 2 8 - 1 . 52 - 1 . 3 8 - 1 . 8 8 - 1 . 4 9 - 7 . 54 143 
Yan'an - 8 . 59 -10 .84 - 9 . 1 8 - 9 . 62 - 8 . 50 -46 .72 、 207 
Hanzhong - 2 . 70 -4 .52 - 2 . 9 8 - 2 . 92 - 2 . 64 - 1 5 . 7 7 162 
Weinan -12 .03 -14 .91 -13 .35 -13 .24 - 12 . 53 - 6 6 . 0 7 233 
Hancheng -10 .30 -11 .89 -11 .95 -11 ,12 - 10 . 88 -56 .14 218 
GANSU Lanzhou 9 .33 12.34 10.18 10.08 10.38 52 .32 34 
J iayuguan 0.71 4 .83 0.71 0 .69 - 0 . 45 6 . 49 122 
Tianshui - 1 . 8 8 - 0 . 09 - 3 . 1 2 - 3 . 16 - 2 . 7 3 - 10 . 99 152 
P i ng l i a ng -12 .65 -15 .14 -14 .08 -13 .92 «12.68 - 6 8 . 4 7 ^； 240 
Uuwei - 15 .18 -17 .24 -17 .06 - 16 . 47 - 15 . 34 - 81 . 29 “ 2 5 3 
J fuquan -11 .16 -13 .03 -12 .72 -12 .48 - 11 . 36 -60 .76 224 
QINGHAI Xining 12.21 16.25 12.94 13.35 13.88 68 .63 13 
Goimud 2 .54 8 .56 1.45 1 .49 1 .53 15 .57 112 
NINGXIA Yinchuan 12.63 15.08 13.82 12.84 15 .17 69 .54 12 
Sh izu i shan - 0 . 34 1.71 - 0 . 93 - 1 . 1 7 - 1 . 3 7 - 2 . 11 136 
XINGJIANG Urumqi 11.09 15.68 11.78 11 ,47 11.10 61 .13 18 
Shihezhi - 0 . 6 9 - 0 . 3 8 - 1 . 1 7 - 1 . 7 3 - 1 . 8 6 - 5 . 82 142 
Hami - 1 . 56 0 .15 ' - 2 . 2 9 - 2 . 4 2 - 2 . 60 - 8 . 7 2 146 
Chang]i - 1 . 81 - 0 . 76 - 2 . 36 - 3 . 0 7 - 1 . 9 5 - 9 . 9 6 149 
Yining - 1 . 9 0 - 1 . 3 2 - 2 . 30 - 1 . 2 2 - 1 . 3 2 - 8 . 0 6 144 
Tacheng - 5 . 6 0 - 5 . 43 - 6 . 7 6 - 6 . 9 9 - 5 . 32 - 30 . 09 181 
A l t ay - 6 . 3 8 - 5 . 4 5 - 7 . 85 - 7 . 76 - 6 . 9 3 - 3 4 . 3 7 187 
Kashi - 4 . 99 - 4 . 8 7 - 5 . 9 8 -4 .31 - 2 . 85 -23 .01 171 
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Table 5 . 3 : L i s t of i n d i c e s and ranks ob ta ined by t he SSAM and t he RAM 
Prov ince C i t y SSAM RAM 
Index Rank Rank Overa l l Rank 
Be i j i ng 27.79 3 2180.50 5 . 0 
T i a n j i n ' 7 .01 92 3212.50 94 .5 
HEBEI Sh i j i a zhuang 13.59 42 2750.50 52 .0 
Tangshan 3 . 38 113 3249.50 98 .0 
Qinhuangdao 9 .49 74 2963.50 67 .0 
〜 Handan 12.14 57 2886.50 60 .0 
Xing ta i 14.84 35 2532.00 22 .0 
Baoding 15.99 25 2697.50 43 .0 
Zhangj iakou 4 .93 106 3342.50 111.0 
Chengde 10.14 69 2841.00 58 .0 
Cangzhou 1.93 117 3634.00 125.0 
SHANXI Taiyuan 12.44 55 2581*50 31 .0 
Datong - 0 . 36 138 3721.50 132.0 
Yangquan -5 .10 162 3924.00 146.0 
Changzhi 6 .28 99 3156.50 90 .0 
J incheng -23 .12 247 5771.50 254.0 
Xinzhou -12 .84 205 4658.00 196.0 
Yuci - 5 . 33 163 4023.00 155.0 、 
Linfen - 9 . 13 188 4662.50 197.0 
Houma 0 .18 135 3778.50 136.0 
Yuncheng -12 .13 199 4825.50 207 .0 
NEIMONGGU Hohhot 22.72 9 2534.00 25 .0 
Baotou 5 .44 103 3146.00 89 .0 
Uuhai - 1 . 01 141 3861.00 144.0 
Chifeng -11 .31 194 4749.00 203.0 二 
J i n i n g 14.99 33 2704.00 45 .0 
Tongl iao - 1 . 50 143 3978.50 153.0 
Ha i l a r 13.29 46 2733.50 49 .0 
Manzhouli 0 . 37 129 3567.00 123.0 
Ulanhot - 10 .33 191 4610.50 195.0 
X i l i n ho t 9 .93 70 3313.00 106.0 
LIAONING Shengyang 6 . 88 95 3079.50 81 .0 
Da l i an 12.56 53 2956.00 64 .0 
Anshan 13.53 44 2548.50 27 .0 
Fushun 5 . 47 102 3348.50 112.0 
Benxi 4 .59 108 3291.00 102.0 
Dandong 6 . 4 7 97 3122.00 86 .0 
J inzhou 7.81 86 2981.00 69 .0 
Yingkou 8 .56 81 3014.50 72 .0 
Fuxin - 1 . 16 142 3716.00 131.0 
Liaoyang 17.11 90 3120.50 85 .0 
T i e t i n g 3 .24 115 3652.00 128.0 
Chaoyang 1.25 121 3522.00 121.0 
Wafangdian - 23 . 49 248 5715.50 250.0 
J i nx i -11 .74 196 4535.00 189.0 
Be ip iao -17 .54 227 5276.50 236.0 
JILIN Changchun 24.50 5 2718.00 47 .0 
J i l f n • 7.01 93 2703.50 44 .0 
S ip ing 7.91 85 3212.50 94 .5 
Liaoyuan -11 .95 198 4552.50 190.0 
Tonghua 0 . 87 122 3414.00 117.0 
Hunjiang -14 .36 211 4937.50 214 .0 
Baicheng 0 .44 126 3642.50 127.0 
Yanji 15.12 30 2545.00 26 .0 
Tumen - 6 . 8 6 174 4363.00 179.5 
Dunhua - 16 . 17 218 5271.00 235 .0 
HEI LONGJIANG Harbin 14.62 37 2711.50 46 .0 
Q iq iha r - 1 . 90 146 3831,50 140.0 
J i x i - 9 . 19 189 4525.50 187.0 
Hegang -7 . 12 175 4342.00 177.0 
Shuangyashan -8 .61 185 4409.50 183.0 
Daqing 12.59 52 3021.50 73 .0 
Yichun - 8 , 96 186 4663.00 198.5 
J iamusi 6 .01 101 2901.50 61 .0 
Q i t a i h e -A.47 158 4127.00 162.0 
Mudanjiang 3 . 68 111 3088.00 82 .5 
Anda -23 .55 249 5677.50 248.0 
Shanghai 15.17 29 2551.00 28 .0 
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JIANGSU Nanjing 22.18 10 2409.00 16.0 
Wuxi 11.49 63 2762.00 54 .0 
Xuzhou 12.29 56 2825.50 57 .0 
Changzhou 15.59 26 2473.50 19.0 
Suzhou 9 .64 72 2962.50 66 .0 
Nantong 9 .54 73 2968.00 68 .0 
Lianyungang 0 .39 128 3727.50 135.0 
Huaiyin 4 .82 107 3451.00 119.0 
Yangzhou 7 .09 91 3314.50 107.0 
Zhenj iang 12.48 54 2651.00 40 .0 
Taizhou 0.35 130 3932.50 147.0 
ZHEJIANG Hangzhou 21.16 13 2348.50 12.0 
Ningbo -4 .14 155 3815.00 139.0 
Wenzhou 3 .66 112 3342.00 11.0.0 
J i a x i n g -14 .76 213 4727.00 201.0 
Huzhou -17 .19 226 4869.00 210.0 
Shaoxing 4 .05 110 3327.50 108.0 
J fnhua -0 . 46 ' 139 3274.00 100.0 
J i a o j i a n g -12 .94 206 5212.00 225.5 
ANHUI Wuhu 8 .33 82 3043.00 76 .0 
Bengbu 0.20 134 3843.50 143.0 
Huainan -9 .31 190 4402.50 182.0 
Ma'anshan 12.99 50 2642.50 39 . 0 
Huaibei - 0 . 23 137 3799.00 138.0 
Tongl ing 5 .14 105 3395.00 115.0 
Anqing - 6 . 74 171 4240.50 172.0 
Tunxi 9 . 07 76 3435.50 . 118.0 
Fuyang 24.01 7 2599.00 36 .0 
. L i u a n 13.76 40 3041.00 75 .0 
FUJIAN Fuzhou 11.30 65 2844.00 59 .0 “ 
Xiamen 12.77 51 2532.50 23 .5 
Shanming 16.40 22 2366.00 14.0 
Quanzhou - 8 . 33 182 4394.00 181.0 
Zhangzhou - 3 . 8 8 153 3965.00 152.0 
Nanping -10^61 192 4415.50 184.0 
Longyan - 4 , 03 154 4169.00 167.0 
Yongan -9 .01 187 4266.00 174.0 
JIANGXI Nanchang 10.71 67 3168.50 91 .0 
J ingdezhen - 8 . 61 184 4208.00 171.0 
P ingxiang -25 .38 257 5920.50 257.0 
J i u j i a n g 11.53 62 2958.00 65 .0 
Xinyu -24 .14 251 5814.00 255.0 
Yingtan -14 .34 210 4844.50 208.0 
Shangrao 8 .86 77 3078.00 79 .0 
Fuzhou - 2 . 1 8 148 3953.00 149.0 
J i ' a n 1.45 119 3724.00 134.0 
Ganzhou 0 .30 133 3834.00 141.5 
Yichun - '20.93 238 5749.50 253.0 
SHANDONG J i n an 21.39 12 2344.50 11.0 
Qingdao 15.28 28 2619.00 38 . 0 
Zibo —6.15 170 4144.00 163.0 
Zaozhuang -19 .06 231 4812.50 206 .0 
Yantai 0 .34 131 3238.00 97 .0 
Weifang -11 ,36 195 4533.00 188.0 
J i n i n g - 4 . 2 8 156 4150.00 165.0 
T a i ' a n -16 .36 220 5067.50 220 .0 
Dezhou 1 .29 120 3365.00 114.0 
Weihai - 21 .53 241 4417.00 185.0 
Xing ta i -18 .81 230 5258.00 232.0 
Liaocheng -17 .18 225 4881.00 211.0 
Linqing -22 .04 242 5481.00 242.0 
Linyi - 19 . 57 234 5311.00 237.0 
Heze -21 ,18 239 5168.00 222 .0 
Laiwu -18 .41 229 5247.00 231.0 
Rizhao -25 .30 256 5618.50 246.0 
HENAN Zhengzhou 16.19 23 2403.00 15.0 
Kaifeng 9 .22 75 2928.00 62 .0 
Luoyang 6 .93 94 3189.50 92 .0 
P ingdingshan - 4 . 85 160 4079.50 158.5 
Anyang 6 .25 100 3124.00 87 .0 
Hebi - 2 . 93 150 3785.00 137.0 
r
 ;
 Xingxang 13.35 45 2596.00 33 .0 
J i aozuo - 3 . 64 152 3985.50 154.0 
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Cont. (Table 5 . 3 ) 
Xuchang 13.24 47 2745.50 51 .0 
Louhe 8 .64 80 3304.00 104.0 
Shanmenxia 14.53 38 3035.50 74 .0 
Shangqiu 19.24 15 2571.50 30 .0 
Zhoukou - 4 . 8 9 161 4171.50 168.0 
Nanyang 7 .24 89 3058.50 78 .0 
Xinyang ； 8 .84 78 3114.00 84 .0 
HUBEI Wuhan 10.96 66 3125.50 88 .0 
Huangshi 11 .87 59 2739.50 50 .0 
Sfiiyan 4 .23 109 3636.50 126.0 
… S h a s h i 15.01 32 2723.00 48 .0 
Yichang 13.02 49 2595.50 32 .0 
Xiangfan 14.76 36 2319.50 9 . 0 
Ezhou - 16 . 27 219 5173.50 223.0 
Laohekou -15 .90 217 5222.00 228.0 
Suizhou ' -19 .22 232 5212.00 225.5 
Xianning -15.62, 216 5203.00 224 .0 
Danjiangkou -12 .71 202 5106.50 221.0 
HUNAN Changsha 26.31 4 1998.50 3 . 0 
Zhuzhou 13.57 43 2532.50 23 .5 
Hengyang 10.18 68 2985.00 70 .0 
Shaoyang -4 , 52 159 4073.50 156.0 , 
Yueyang - 2 . 2 6 149 3692.50 130.0 、 
L i t i n g -21 .29 240 5498.00 243.0 
Yiyang - 2 . 94 151 4075.00 157.0 
Changde 11.75 60 2523.00 21 .0 
J i n s h i -14 .16 208 4882.00 212.0 
Loudi - 0 . 50 140 3888.50 145.0 
Lengshu i j i ang -12 .83 203 4851.50 209.0 
Youngzhou 15.01 31 2478.00 20 .0 & 
Yongzhou - 12 . 83 204 5024.00 218.0 
Huaihua - 6 . 12 169 4811.00 205.0 
Hongjiang ‘ 2.35 116 3508.00 120.0 
J i shou - 6 . 7 9 173 4145.00 164.0 
Dayong -24 .55 253 6044.50 258 .0 
GUANGDONG Shaoguan 6 .75 96 . 3265.50 99 .0 
Shenzhen 68 .53 1 1302.50 1 .0 
Zhuhai 34 .64 2 2296.50 7 . 0 
Shantou -7 ,21 176 4159.00 166.0 
Foshan 17.23 20 2760.50 53 .0 
Jiangmen 8 .03 83 3051.50 77 .0 
Zhanj iang -4 .41 157 4093.00 160.0 
Maomihg - 8 . 42 183 4556.50 191.0 
Haikou 18 .08 18 2464.50 17.0 
Huizhou 1.90 118 3088.00 82 .5 
Zhaoqing 18.34 17 2305.00 8 . 0 
Chaozhou -20 .76 236 5572.50 244 .0 
Meixian - 5 . 86 167 4193.50 170.0 
Zhongshan - 11 . 88 197 4584.50 194.0 
Shanya -14 .58 212 4973.00 215.0 
GUANGXI Naming 13.76 41 2691.50 42 .0 
Liuzhou 2.1.66 11 1824.00 2 . 0 
Gui l i r i 20 .27 14 2323.00 10.0 
Wuzhou 13 .17 48 2598.00 35 . 0 
Beihai 15.36 27 2764.50 55 .0 
P ingx iang - 16 . 78 223 4796.00 204.0 
Heshan , 7 . 2 3 177 4505.50 186.0 
Yuling -16 .66 222 5316.50 238 .0 
Bose “10.85 193 4698.50 200 .0 
Hechi -14 .32 209 4583.00 193.0 
Qingzhou -22 .86 246 5590.50 245.0 
SICHUAN Chengdu 8.01 84 3340.50 109.0 
Chongqing 6 .35 98 3226.00 96 .0 
Zfgong -12 .64 201 4663.00 198.5 
Dukou(Panzhihua 7 .50 88 3312.50 105.0 
Luzhou 5 .30 104 3293.50 103.0 
Deyang - 16 . 37 221 5227.00 229 .0 
J ingyang -16 .82 224 5010.50 217.0 
Guangyuan -24 .43 252 5665.00 247.0 
Suin ing -25 .39 258 5718.00 251.5 
NeiJ iang 8 .78 79 2805.50 56 .0 
Leshan -14 .12 207 4731.50 202.0 
Wanxian 0 .55 125 3578.50 124.0 
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Cont. (Table 5 . 3 ) 
P e i l i n g -20 .44 235 5436.00 241.0 
Yibing -7 .51 178 4285.00 175.0 
Nanchong 11.46 64 3004.50 71 .0 
Daxian 11.92 58 2928.50 63 .0 
Ya 'an - 5 . 48 165 4258.00 173.0 
Xichang 0 .03 136 4079.50 158.5 
GUIZHOU Guiyang 7 .55 87 3358.00 113.0 
Zunyi 14.51 39 2562.00 29 .0 
Anshun -2 .11 147 3960.00 150.0 
Duyun - 5 . 3 7 164 4363.00 179.5 
〜 Ka i l i -19 .35 233 5266.50 234.0 
YUNNAN Kunming 16.11 24 2609.50 37 .0 
Dongchuan -24 .10 250 5242.00 230.0 
Gej iu - 6 . 7 8 172 4348.00 178.0 
Dali -12 .64 200 4909.50 213.0 
Kaiyuan - 7 . 63 179 4187.50 169.0 
Yuxi -25 .12 255 5212.50 227.0 
Chuxong - 22 . 79 ' 245 5397.00 240.0 
Qujing -25 .00 254 5701.00 249.0 
SHAANXI X i ' a n 18.02 19 2596.50 34 . 0 
Baoji 17.02 21 2469.00 18.0 
Xianyang 0 .79 124 3834.00 141.5 . 
Yan'an , - 15 .39 215 4975.00 216.0 
Hanzhong -8 .21 181 4338.50 176.0 
Weinan -22 .73 244 5835.50 256.0 
Hancheng -18 .05 228 5265.00 233.0 
GANSU . Lanzhou 14.90 34 2675.50 41 .0 
J iayuguan 9 .93 71 3211.00 93 .0 
Tianshui 0 .86 123 3961.00 151.0 
P i ng l i a ng - 20 . 88 237 5330.00 239.0 厶 
Uuwei -22 .29 243 5718.00 251.5 
J iuquan - 15 . 17 214 5034.00 219.0 
QINGHAI Xining 23 .07 8 2114.50 4 . 0 
Goimud 11.67 61 3288.50 101.0 
NINGXIA Yinchuan 24.09 6 2221.50 6 . 0 
Sh izu i shan - 1 . 5 2 144 3689.50 129.0 
XINGJIANG Urumqi 18.82 16 2352.50 13 .0 
Shihezhi 0 .42 127 3723.50 133.0 
Hami - 1 . 5 6 145 3947.00 148.0 
Changji . 3 .35 114 3403.50 116.0 
Yining 0 .30 132 3557.00 122.0 
Tacheng -6 .01 168 4125.00 161.0 
A l t ay - 7 . 7 7 180 4577.00 192.0 
Kashi - 5 . 7 9 166 3079.00 80 .0 
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indices and urban population. Thus, there is a very weak trend that the larger the 
cities, the higher the indices, and in turn the more well-off the cities are. This 
indicates that large cities broadly enjoy a better standard of living. Obviously, the 
correlation is so weak that there are considerable diversities that individual large 
cities or medium- sized cities may not necessarily possess a better living condition 
than small cities. 
This finding implies that there is an obvious trend of differential urban 
development among cities of different classes. Several large municipalities do 
have a better condition of living, and this may be quite similar to the conditions 
in the Soviet Union. Granham Smith (1989) found out that several large 
metropolis or mega cities in Soviet Union which he described as "closed city" have 
provided the highest standards of living which are considered to be the most 
desirable places to live. 
For individual cities, from Tables 5.2 and 5.3，we can observe that 
Shenzhen has the highest rank in all the three models. It can be explained that 
Shenzhen is one of the special economic zones which is in a good position to 
bargain and retain financial resources from central government, and more 
important, to attract foreign investment. Shanghai has the second highest score 
in the PCSSAM, but it ranks 28th in the RAM and 29th for the non-weighted 
SSAM. Beijing, Changsha, Hangzhou are all within the first five well-off cities in 
all the three models, whereas Rizhao in Shangdong province and Dayong in 
Hunan province are the "poorest" cities in all the models, Interesting enough, 
these two cities are not located in the peripheral regions but in coastal and 
central regions. Analysis using the Spearmen's rank-order correlation shows that 
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the ranks of cities under different models are consistently matched with all the 
rank correlation coefficient greater than 0.9 (Table 5.5) and are significant at the 
a = 0.01. This substantiates the premise that all the models rank the cities in a 
very similar way. 
’ � - -
Table 5.4: Pearson correlation between the indices of social well-being calculated 
by different methods 
rr 
indexl index2 index3 index4 index5 tindex iscore distance upop 
indexl 1.000 ‘ 
(.) 
index2 0.991 1.000 
(0.000)( ‘ ) 
index3. 0.998 0.991 1.000 夕 
(0.000) ( 0 . 0 0 0 ) ( . ) 
index4 0.998 0.988 0.997 1.000 
(0.000) (0.000) ( 0 . 0 0 0 ) ( . ) 
index5 0.996 0.983 0.994 0.995 1.000 
(0.000) (0.000) (0.000) (0.000) ( • ) 
tindex 0.999 0.994 0.999 0.998 0.996 1.000 
(0.000) (0.000) (0.000) (0.000) ( 0 . 0 0 0 ) ( . ) 
iscore 0.911 0.915 0.915 0.920 0.922 0.919 1.000 
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) ( • ) 
distance -0.113 -0.098 -0.126 -0.127 -0.101 -0.113 -0.076 1.000 
(0.069) (0.117) (0.042) (0.041) (0.106) (0.069) ( 0 . 2 2 4 ) ( . ) 
upop 0.208 0.199 0.206 0.225 0.227 0.213 0.124 0.147 1.000 
(0.001) (0.001) (0.001) (0.000) (0.000) (0.001) (0.047) (0.018) ( •) 
Note: figures within parenthesis are the one-tailed test of significant level of the 
correlation calculated. 
Abbreviation: 
indexl : index of the social infrastructure from PCSSAM. 
index2 : index of the affluence from PCSS AM. 
index3 : index of the service industrial conditions from PCSSAM. 
index4 : index of the living density from PCSSAM. 
index5 : index of the innovation from PCSSAM. 
tindex : Sum of the five indices -- the composite index of SWB 
iscore : Composite index from the model SSAM. 
distance: Shortest distance from the coast, 
upop : Total urban population excluding counties, 
sources: Computed by author. 
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Table 5.5: Rank correlation between the ranks derived from different models 
PCSSAM SSAM RAM 
scorlrk scor2rk trank irank rtrank 
scorlrk 〜 1 . 0 0 0 0 
scor2rk 0.9908 1.0000 
trank 0.9992 0.9933 1.0000 
irank 0.9632 0.9698 0.9667 1.0000 
rtrank 0.9550 0.9613 0.9583 0.9784 1.0000 
Sources: computed from the indices. 
Note: only lower triangular figures are shown, 、 
Abbreviation: 
scorlrk : rank of the score of social infrastructure 
scor2rk : rank of the score of affluence 
trank : rank of the composite score of the PCSSAM model 
. i rank : rank of the composite score of the SSAM model > 
rtrank : rank obtained in RAM model. 
For the purpose of examining whether there is spatial concentration of 
cities with similar indices, the cities were grouped into eight classes according to 
the composite indices obtained under the PCSSAM. The way of grouping the 
cities is by the natural break on the indices with the assistance of the distribution 
curve of the indices which suggests some obvious class boundary.
1
 Cities are 
mapped according to the class to which it belongs and eight maps are formed 
(Figure 5.2 to Figure 5.9). One can observe from these maps that, under such 
classification, it seems difficult to derive a clear spatial concentration of cities with 
similar level of SWB in a particular region. Except for the most well-off cities, i.e., 
1
 There are three common ways of classification. They are natural breaks on 
the data values, standards scores division into groups of three, and equal 
frequency breakdowns. All the three methods have been used by many 
researchers to group the UOA. 
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the first and the second class cities, (Figure 5.2，Figure 5.3) which seem to be 
weakly clustered in northern part of China, Shenzhen and Changsha of class one 
are located below Changjiang river. 
In addition, one of the noteworthy trends is that almost all the provincial 
capitals (Shenghui) belong to the first three classes except Guiyang and Chengdu, 
which are situated in the rather poor and remote provinces of Guizhou and 
Sichuan (see Table 5.6). At the same time, these provincial capitals are all 
classified as either super-large or large cities. Therefore, provincial capitals seem 
to be relatively well treated which can provide a relatively high standard of living. 
One of the possible explanations is that since almost all the seats of the provincial 
. -
government are located in the provincial capitals, the priority or the privilege of 
improving the living conditions may be given to them. This thesis has been the 
subject of investigation in many past papers studying the rural-urban relation and 
the political bargaining power in distributing resources among different 
institutions and state-owned enterprises (see e.g., Nolan & White, 1984). 
Grouping of the cities into eight classes and mapping separately may not 
necessarily provide a clear picture of the spatial pattern. Besides, the cities can 
be categorized based on the Standard Scores Division Method into several groups 
according to the standard scores (SS) of the indices. Figure 5.10 maps all the 
cities which is represented by dots of various sizes according to the standard 
scores of the indices of the social infrastructure (the first component in PCA).
2 
Six classes are identified in this case, namely cities with SS exceeding 3，between 
Since the indices for the five components are highly correlated, it is not 
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Figure 5.9: The geographical pattern of social well-being index of class 8 (the 
worst) cities 
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2 to 3，between 1 to 2，between -1 to 1, between -1 to -2 and below -2. Shenzhen 
is the only city with the highest standard score that exceeds three. Shanghai and 
Beijing belongs to the second class with standard score between two and three. 
Figure 5.10 suggests several noteworthy trends. First, the well-off cities are 
concentrated in belt-shape structure along some important communication lines. 
They roughly lie in the railway lines Jing-Gtiang xian (Guangzhou-Beijing line) 
and Long-Hai xian (Shanghai-Lanzhou line). This is quite reasonable since the 
transportation system has a considerable impacts on the development of an urban 
place. Second, a few clusters of cities of the same class are identified. They are 
all located in some wealthier provinces such as the southern Jiangsu, Liaodong 
Peninsula and Pearl River Delta. 
Finally, as discussed in the previous chapter, the degree of concentration 
of some welfare services in a city in some provinces or autonomous regions are 
considerably high. In some provinces, the share of the welfare services is 
dominated by one city which is usually the provincial capital. In terms of SWB, 
these provinces are far from homogeneous. For example, in some provinces like 
Jiangsu, and Hebei province, all cities have a very close and high SWB index, 
while in some provinces like Yunnan and Guizhou, the SWB indices for the cities 
within the province are rather dispersed. In other words, well-off cities and poor 
cities are situated in the same province. The concentration index previously 
computed for each province can substantiate this. The concentration indices for 
15 variables (variables that are significantly different across provinces, i.e., Gini-
coefficient over 20) are shown previously in Table 4.4, Table 4.7 and Table 4.10. 
































































































































































































































































































































































































































































































































































































































































































province or autonomous region such as Neimonggu, Shangdong, Yunnan, do have 
concentration index which is significantly higher than that of others. However, in 
order to precisely describe the pattern based on their homogeneity of SWB, 
Cluster Analysis is employed to classify the provinces according to the 
concentration indices for the 15 variables. Unlike the analysis in Chapter four, all 
variables are considered simultaneously here. Figure 5.11 shows the dendrogram 
of the analysis. Four groups according to their degrees of heterogeneity of SWB 
are obtained. They are, 
I. Gansu (very strong); 
II. Zhejiang, Guangdong, Yunnan, Shaanxi, Xingjiang (strong); 
III. Neimonggu, Shangdong (moderate); 
IV. Hebei, Shanxi, Liaoning, Jilin, Heilongjiang, Jiangsu, Anhui, Fujian, Jiangxi, 
Henan, Hubei, Hunan, Guangxi, Sichuan. (Weak) 
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Figure 5.11 Dendrogram using Average Linkage (Between 
Groups) 
Rescaled Distance Cluster Combine 
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Gansu is the province which exhibits the strongest heterogeneity of SWB. 
As discussed in the previous chapter, some variables like University student per 
ten thousand, residential water consumption, and library book per ten thousand 
persons, have a particularly high concentration indices. For the type II provinces, 
five provinces or autonomous regions are involved. Type III contains two 
provinces or autonomous regions. They have all been mentioned previously in 
Chapter four which are provinces with particularly high degree of concentration. 
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Table 5.6: The classes of provincial capital in China 








/municipalities in 1986 
Beijing 〜 1 596.8 1 
Tianjin 3 545.9 1 
Hebei Shijiazhuang 2 118.7 3 
Shanxi Taiyuan 3 192.9 2 
Neimonggu Hohhot 3 80.9 3 
Liaoning Shengyang 3 428.5 1 
Jilin Changchun 2 190,9 2 
Heilongjiang Harbin 3 266.9 1 
Shanghai 1 710,2 1 
Jiangsu Nanjing 2 228.9 2 
Zhejiang Hangzhou 1 127.1 2 
Fujian Fuzhou 3 120.5 3 
Jiangxi Nanchang 3 119.2 3 .卢 
Shandong - Jinan 2 146.4 2 
Henan Zhengzhou 3 161.1 2 
Hubei Wuhan 3 349.3 1 
Hunan Changsha 1 119.3 2 
Guangxi Nanning 1 96.3 3 
Sichuan Chengdu 4 264.2 2 
Guizhou Guiyang 4 140.3 3 
Yunnan kunming 3 142.0 2 
Shaanxi Xi'an 2 238.7 2 
Gansu Lanzhou 3 139.1 2 
Qinghai Xining 2 61.4 3 
Ningxia Yinchuan 2 41.2 4 
Xinjiang Urumqi 2 103.8 3 
Note: the higher the class, the higher the composite score the cities are. 
Sources:
 1
 Computed by author. 
2
 CSTJNJ, 1987. 
3
 Classify based on the non-agricultural population of the cities. 
They are grouped to each other because they have shared the common 
characteristic of great intra-inequality in SWB. However, one interesting finding 
is that not all the provinces or autonomous regions are commonly known as the 
peripheral provinces. There are two exceptions, namely Guangdong and Zhejiang 
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provinces. In terms of economic productivity, these two provinces are among the 
highest. In fact, Guangdong is the province that experienced rapid economic 
growth since the economic reform in the 1980s. Despite this, they are not 
homogeneous at all in urban development. 
5.2 Results of different levels of aggregation of UOA 
It has been discussed in Chapter two that once we have designed the unit 
of analysis, several levels of investigation (LOI) can be derived. The spatial 
pattern of SWB can be analyzed in a higher level of spatial unit of analysis not 
just confined to individual city. In urban China, the convenient territorial levels 
are the province, the city class, and the economic regions. In this study, SWB is 
measured by the three levels, namely the city class level, the provincial level, and 
the economic region level. 
5.2.1 SWB by City-class level 
At present, cities based on their non-agricultural population are officially 
divided into five classes, namely, super-large, very large, large, intermediate, and 
small cities (Table 5.7). In the city-class level, the indices for each city class are 
depicted by a bar chart shown in Figure 5.12. It shows a trend that the SWB index 
decreases from very large cities to small cities. However, in this case, it is 
interesting to find that the index of SWB of super-large cities is not the highest 
but the second highest. In fact, we have learned from many studies on the 
economic performance of cities of different city classes in China that the larger 
the cities, the better the economic performance and industrial efficiency. 
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Fig.5.12: Composi te Index of SWB 
of city in t h e city—class level 
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However, in this case, SWB variation across different classes is somewhat slightly 
deviated from the trend of economic performance. This shows that in general the 
largest cities do not necessarily provide the best living conditions. This can be 
substantiated by the fact that in measuring the SWB indices in Chapter four, the 
three very large cities, Shanghai, Beijing, and Chengdu, do not have the largest 
indices of SWB. In addition, it can also explain why the correlation between the 
composite index of SWB and urban population is weak though it is still 
significant. 
Table 5.7: City class of China in 1986. 
=
 1 1





 1 1 1
 V "；1 11111 ,11：！",1 , 1 11‘ , 11 , ； g ： 
cities classifying criteria number 
super-large p > two millions 8 
very large 1,000,000 < p < 2,000,000 15 
large 500,000 < p < 1,000,000 31 
intermediate 200,000 < p < 500,000 95 
small p < 200,000 204 
Total : 353 
Source: CSTJNJ, 1987. 
5.2.2 SWB by provincial level 
In the provincial level, a horizontal bar chart showing the composite indices 
of the cities aggregated into the provincial level is depicted in Figure 5.13. Beijing 
municipal scores the highest with the value of 30.65. Whereas Shangdong province 
gets the poorest score of -19.86. This can easily be observed in Figure 5.10 that 
almost all the cities in Shandong province have small indices value (large white 
circle) so that the overall aggregated scores in the provincial level are 
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Fig,5,13: Composite index of SWB 
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the lowest. Table 5.8 lists all the provinces, autonomous regions and 
municipalities obtained by the RAM in descending order from the province with 
the highest rank, Beijing, to the province with the lowest rank, Shangdong. 
One of the interesting observations is that cities in Qinghai, which is a 
province in the inner and peripheral region, get the second highest score of SWB. 
Qinghai has only two designated cities of total jpopulation 675,300. For Xining, the 
provincial capital, the population is 613,500 while for Golmud the population is 
merely 61,800. Although the GVIO per capita of Qinghai province (entire region) 
was only 731 yuan per person, much lower than the national value of 1278 yuan 
per person in 1987 (ZGTJNJ, 1988)，the average wages of workers of Qinghai 
(entire region) in 1987 was the second highest among all the provinces with value 
of 2041 yuan (ZGTJNJ, 1988). The relatively high score for Qinghai in the 
provincial level of analysis may be partly attributed to its relatively small 
population, and partly attributed to the results of uneven development 
experienced in the past. In fact, we have reasons to believe that the two cities in 
Qinghai has benefited much from the central government's subsidies in 
constructing the present relatively good infrastructure and basic facilities (see Li, 
1987). Table 5.9 shows the number of investment in various stages in Qinghai 
province. This in fact indicates that the government investment in Qinghai 
province was usually more concentrated on the provincial capital, Xining since 
1949. This may be the results of Third Front construction during the period 1966-
1975 and the policy of decentralization (merely decentralizing from coastal to 
inner region) of industrial activities in the past. Ironically, the decentralization 
policy did not actually benefit the inner area too much because the majority of 
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the resources went disproportionately to the provincial capital or large primate 
city rather than spread out further to their surroundings and remote regions. 
5.2.3 SWB by Economic regions level 
Figure 5.14 shows the trend of the SWB score for the three economic 
regions in China. As expected, the trend followed a step-like pattern in which 
coastal region is the most well-off while western region is the poorest. This is 
somewhat in line with many studies made by Chinese scholars who claimed that 
economic productivity in China in general followed a step-like pattern in which 
economically the coastal region is the most prosperous, the central region is 
moderate and the western region is among the poorest. They are often illustrated 
by a table of major economic indicators for the three; economic regions to 
substantiate their arguments (Table 5.10). From this table, we could see a very 
clear trend of increase in all indicators, except some variables such as land area 
and illiterate which are in the reverse order, from the western to the coastal 
region. However, one should realize that such level of aggregation has limited 
value because the regions are far from homogeneous. There are in fact spatial 
differentials within regions. Even though coastal region generally has a better 
welfare condition, there are always exceptions. For example, Shangdong has been 
regarded as an atypical coastal province (Ferdinand, 1989). Shangdong contains 
thirty two cities, the most numerous in 1989, which is a highly urbanized province 
with over 48.5 per cent of Shangdong's population living in cities or towns. 
However, its economic performance during 1980s reflects a decline in comparison 
to other coastal provinces. 
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Fig.5,14: Composite index of SWB 
of city in the economic region level 
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Table 5.8: Rank of cities of SWB in the 
provincial level of analysis by RAM 
Province/ The sum- The overall 
autonomous rank obtained rank 
region by RAM 
Beijing 247.5 1 
Qinghai 270.5 2 
Jiangsu 298.5 3 
Shanghai 317.0 4 
Ningxia 323.5 5 
Hebei 340.5 6 
Henan 377.0 7 
Xinjiang 392.5 8 
Tianjin 398.0 9 
Jilin 403.5 10 
Fujian 415.0 11 
Liaoning 422.5 12 
\3haanxi 447.0 13 , , 
Neimonggu 451.5 14 
Guizhou 462.0 15 
Jiangxi 465.5 16 
Heilongjiang 479.0 17 
Hunan 491.5 18. 
Guangdong 498.5 19 
Zhejiang 514.5 20 
Hubei 515.0 21 
Guangxi 515 ‘5 22 
Shanxi 522.0 23 
Gansu 555.5 24 
Yunnan 576.5 25 
Sichuan 579.5 26 
Henan 620.0 27 
Shandong 630.5 28 
Source: Computed by author. 
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Table 5 . 9 : D i s t r i b u t i o n of number of inves tment in v a r i o u s s t a g e in Qinghai p rov ince 
Region Recover ing 1s t FYP 2nd FYP t h r e e y r s 3rd FYP 5th FYP 6 th FYP 7 th FYP 
pe r i od r ead jus tmen t 4 th FYP 
Xining 1 4 2 5 13 3 1 1 
West Qinghai 1 3 1 2 1 
South Qinghai 1 1 1 
North Qinghai 〜 1 1 1 
To ta l 、 2 4 6 5 22 6 3 3 
Source : adap ted from Li (1987) . 
Table 5.10: Some main economic indicators of the three economic regions in 1987 
eastern central western 
Land area (km2) 129.37 281.95 541.37 
population (10,000) 42995 37125 23987 
population density (per km2) 332 130 44 
GIAOV (¥108) 6,927 3520 1721 
GVIO 斤108) 5664 2457 1134 
Density of railway network 
(km/10,000km2) 115 85 24 
Scientific and technical 
person per 10,000 person 84 69 69 
persons attained university 
level per 10,000 person 74 51 50 
illiterate (%) 21.8 22.9 27.4 
Source: ZGTJNJ, 1988. 
5.3 Summary 
In this chapter, urban SWB is measured by the integrated approach. 
Composite indices are obtained for each city by the three models mentioned 
previously. The higher the indices, the better off the city. Although the procedures 
and methods in obtaining the three indices by the three models are different, it 
has been shown that they produce very similar results. Indices for each city are 
mapped. The spatial pattern revealed three noteworthy trends. First, cities with 
high index value are located along some important communication railway lines 
forming a belt structure. Second, a number of clusters of well-off cities (high index 
113 
values) are located in some regions such as the Southern Jiangsu, Liaodong 
Peninsula, and Zhujiang River Delta which are known to be economically more 
developed. Third, almost all of the provincial capital are classified as the first 
class (the highest index value) and second class cities. 
Concentration index, which represents the degree of concentration of 
resources, welfare services in a city within a province, is computed. Several 
provinces, which are mainly located in the region of lower economic level, have 
particularly high concentration indices. The cities within these provinces reveal a 
heterogeneous structure. In these provinces, the state capital investment and so 
on were largely concentrated on one particular city, usually the provincial capital. 
Whereas for-some provinces like Jiangsu, the concentration index are quite low 
that it implied a rather homogeneous pattern of distribution of resources and 
investment among cities in these provinces. 
As far as the inter-city analysis upon different levels of investigation is 
concerned, on the city-class level, the results are somewhat slightly deviated from 
the trends of increasing economic efficiency from small city class to super-large 
city class. The super-large city class is not ranked the highest but the second 
highest in this case. In the provincial level, the pattern is somewhat unusual and 
difficult to interpret. Some of the provinces like Qinghai, Ningxia, Heilongjiang 
which are known to be poorly developed have very high index values. This may 
probably due to the fact that the population bases in these provinces are small so 
that their values become higher. Furthermore, as expected in the economic region 
level, the values increase from cities in western region to cities in eastern region. 
However, it has been argued that this finding is of limited use because many 
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internal variations and diversities are covered by the measurement on the 
economic region level. 
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CHAPTER 6 
POSSIBLE FACTORS AFFECTING INEQUALITY OF URBAN SWB AND 
IMPLICATIONS ON CHINA'S URBANIZATION POLICIES 
Having described the pattern of urban SWB in China in chapters 4 and 5, 
this chapter attempts to examine the possible factors that are responsible for the 
formation of the pattern. While there are possibly many socio-economic factors 
that can affect the pattern, economic factor and urbanization policies factor (as 
part of the national policies towards economic development) are investigated. 
They are critical to the comprehension of the formation of the pattern. 
This chapter consists of three parts. Firstly, the effect of economic variables 
on urban SWB pattern, whether living facilities improvement is an invariable 
concomitant of economic growth. Secondly, the relationship between urbanization 
policies and investment policies (as part of the more fundamental national 
industrial development strategy) with the formation of pattern of urban SWB is 
studied. Due to the scope of this paper and the research ability, the investigation 
is tentative. Thirdly, two examples -- two capitals situated in two different 
provinces with distinct urbanization processes, urban economic development, and 
urban living services construction are examined. 
6.1 Economic factors -- Influence of economic variables on urban SWB 
On measuring the disparities of urban SWB in the previous chapters, 
major economic indicators that are normally employed in measuring the economic 
performance of an area are not included. As it has been recognized by many 
western scholars, such economic indicators as GVIO, GNP are not the 
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appropriate indicators that point to the welfare of individuals in a society. 
Indeed, these economic indicators could not be regarded as the surrogates for 
the well-being of people. Thus, in many studies as this one, they are not employed 
in measuring the well-being conditions of a society. However, this is not to say 
that these economic indicators are not relevant to the present study. In fact, it is 
reasonable to believe that there might be some kinds of linkage between the 
pattern of urban SWB and some economic variables. If economic development 
of a place is advanced (the per capita sharing of the national material product, 
say, is high), it can be inferred that the place should to some extent possess a 
better living condition. However, to what extent the economic conditions affect 
SWB in an urban place? Chinese leaders have stressed that the consumptive 
nature of cities should be replaced by the productive one. While first priority is 
given to industrial development but not living facilities construction in China, can 
the above thesis be applicable? 
In order to test the above thesis, multiple regression is carried out to study 
the effect of economic variables on urban SWB pattern. Once if the results 
demonstrate a strong relationship between SWB and the economic variables, then 
one might think that economic improvement should be regarded as the necessary 
condition for poor regions to extricate from poverty. Further，an urban place with 
considerable per capita national product, say, may imply a high per capita health, 
education and cultural expenditure and in turn a better living standard. So, one 
might consider if fiscal management is an effective policy tool directly to shape 
the welfare condition of one place. 
In this analysis, the stepwise multiple regression method is employed in 
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analyzing the effects of economic factors on the SWB indices. Three indices of 
SWB obtained under the three models previously used are treated as the 
dependent variables. The results are summarized in Tables 6.1 to 6.3. Three 
equations are obtained for each index. As expected, since it has been shown that 
the three indices used are highly correlated, the results for the three regression 
equations are very similar. The best predictors for the models were found to be 
the gross value of industrial output per capita (GVIOPC), the cost of sales 
turnover per capita (CSTPCC), and investment in fixed assets in non-productive 
construction per capita (TFANPROC).1 For the first model (the one with the 
composite index of SWB as the dependent variable), in addition to the above 
three, a fourth variable, profits and taxes of industrial enterprise per ¥100 gross 
output value (PTGOV), is added into the equation. GVIO per capita is a general 
indicator of the industrial productivity of one place (though it has been criticized 
as of limited use due to the problematic accounting system of the industrial 
enterprise in China). CSTPCC is an indicator of economic efficiency of 
enterprises under commercial office and PTGOV is an indicator of the economic 
efficiency of industrial enterprises. Therefore, spatial industrial productivity and 
non-productive investment differentials are two factors accounting for the SWB 
pattern in China. It appears to be somewhat in line with Lampton's argument 
(1978) that "unless a government has unlimited and costless redistributive abilities, 
1 Non-productive investment (fei shengchanxing touzi) is that part of the 
state's basic capital construction funds devoted mainly to urban utilities, cultural, 
educational and social services installation, public buildings, commercial 
enterprises and transport and communications construction and housing. So, it is 
a good indicator for the government's expenditure on social welfare living 
facilities. 
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spatial productivity differentials and their change over time have an important 
effect on spatial income and social welfare differentials." The coefficients for the 
predictors are all positive in all the three models indicating that the higher the 
value of these economic indicators, the higher the indices of well-being. The 
V •，.. ^ ”一 
coefficients of determination of all the three models are very close to each other. 
The regression equations are very significant at the level of 0.01. However, the 
coefficients of determination are only moderately high of about 0.65. This 
purports that economic factors are the necessary but not sufficient condition in 
explaining the SWB in the urban places. 
The relationship is not so concrete that about 35% of total variance have 
not been accounted for. It is obvious that there are some other socio-political 
factors that may explain the remaining variance. More importantly, since the 
above analysis is made on data obtained in the 1980s, what happened in the early 
period cannot be assumed. As a matter of fact, in the 1950s and the 1960s urban 
welfare services development in China was in many times not accompanied with 
industrial development but lag behind it or even kept unimproved. In Chinese 
parlance, a debate on the suitable ratio between 'bone' and，flesh，in the urban 
development is always taking place, especially on the conflict existed between the 
two.2 In the 1950s, Chinese leaders have pointed out the imbalance between 
"bone" and "flesh" in the urban construction and criticized that urban development 
were too much concentrated on the industrial construction, factory and machines 
building but neglecting living facilities construction. The public and welfare 
2 Broadly speaking,，bone，means any infrastructure, industrial facilities or 
building like factory that are productive in nature, while，flesh，means the non-
productive facilities like hospital, school, and the living services in cities. 
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facilities were grossly inadequate not simply because of sudden inflow of rural-
urban migrants but also due to discriminatory policy against urban public facilities 
construction. For example, iii 1952 the urban construction investment ("flesh" 
construction) was 3.76% of national capital investment and 9.71% of industrial 
capital investment. In the first FYP period, the figures became merely 2.6% and 
5.1% respectively, and in 1958，they dropped to 2.19% and 3.4% respectively. In 
1961，they further dropped to 0.7% and 1.27% respectively.3 Hence, in 1962，in 
the first urban work conference (chengshi gongzuo huiyi) held in Beijing, the 
central leaders, stipulated that cities' governments should retain a fixed portion 
of taxes from industrial and commercial enterprises, land and housing, in order 
to maintain that there were sufficient funds for the provision and repair of urban 
public services. However, some kinds of construction like theatres, museum, 
school, library that were not under the Urban Construction Bureau (Chengshi 
Jiangshe Bu) were excluded. Even though Chinese leaders have realized the 
seriousness of the problems, the policy for alleviating them was not effective. 
Chinese government, especially the local governments, has always emphasised the 
necessity of reducing the cost of urban construction in order to ease the financial 
problems confronted by them (a campaign called "zanchan jieyue" was launched 
in this time). The central government began in the late 1950s to decentralize the 
authority of allocating resources to local government. Local government thus had 
more authority to allocate their financial resources and the non-productive 
investment was continually kept to minimum. So economic productivity of a city 
3 SSB, 1987 Zhongguo guding zican touzi tongji ziliao 1950-1985, (Statistical 
material on China fixed assets investment). 
120 
in China in this period was largely divorced from the levels of living of the city. 
In sum, the regression analyses tell us that although industrial productivity 
and non-productive investment have impact on the living services, the relationship 
is not concrete especially those in the early periods which are not examined by 
the present analysis. As previously stated urbanization lag behind industrialization 
so that supply of services can be grossly inadequate while industrial production 
grow rapidly. This point is further elaborated in the next section. 
Table 6.1: Results of Multi-regression (Dependent variable : TINDEX) 
Independent variables Estimate t-value Sig.level 
CSTPCC 0.17631 7.963 0.0000 
GVIOPC 1.620E-03 5.084 0.0000 
TFANPROC 0.03197 8.063 0.0000 
PTGOV 0.19864 2.942 0.0036 
Constant -20.55695 -15.056 0.0000 
R = 0.810 
R2 二 0.657 
F = 113.28 
Sig. level 亡 0.0000 
DF = 4 ; 237 
Source: Computed from CSTJNJ, 1987 
Note: TINDEX: Composite index of SWB 
GVIOPC: Gross value of industrial output per capita 
CSTPCC: The cost of sales turnover per capita 
TFANPROC: Investment in fixed assets - non-productive construction per capita 
PTGOV: Profits and taxes of industrial enterprise per ¥100 gross output value 
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Table 6.2: Results of Multi-regression (Dependent variable : INDEX1) 
Independent variables Estimate t-value Sig.level 
GVIOPC 1.87E-03 9.721 0.0000 
CSTPCC 0.11116 8.141 0.0000 
TFANPROC 0.01189 4.862 0.0000 — 
Constant -11.64392 -19.335 0.0000 
R = 0.822 
R2 = 0.675 
F = 164.780 
Sig. level - 0.0000 
DF = 3 ; 238 
Source: Computed from CSTJNJ, 1987 
Note: INDEX1: Index of the first component, social infrastructure obtained by Principal 
Component Standard Additive Model 
GVIOPC: Gross value of industrial output per capita 
CSTPCC: The cost of sales turnover per capita 办: 
TFANPROC: Investment in fixed assets - non-productive construction per capita 
Table 6.3: Results of Multi-regression (Dependent variable ; TWINDEX) 
Independent variables Estimate t-value Sig.level 
GVIOPC 0.01005 9.750 0.0000 
CSTPCC 0.60191 8.227 0.0000 
TFANPROC 0.07014 5.354 0.0000 
Constant -63.92325 -19.810 0.0000 
R = 0.828 
R2 = 0.686 
F = 173.03 
Sig. level = 0.0000 
DF = 3 ； 238 
Source: Computed from CSTJNJ, 1987 
Note: TWINDEX; Composite index of SWB obtained by the Standard Score Additive Model 
GVIOPC: Gross value of industrial output per capita 
CSTPCC: The cost of sales turnover per capita 
TFANPROC: Investment in fixed assets - non-productive construction per 
capita 
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6.2 Policy factor - the formation of the urban SWB pattern 
In discussing the concept of SWB in section 2.4, it has been pointed out 
that SWB indicators include at least two types, one is input variable and the other 
is output variable, and we know that it is necessary to distinguish between the 
two. On the other hand, in this case, policy, as the factor affecting the SWB 
pattern, also comprises of at least three components, namely policy output, policy 
outcomes and fundamental policy (or policy target and guideline). Outputs are the 
services and institution generated and the outcomes (or impacts) are the effect 
which those services and institution have on societal problems (Lampton, 1978). 
Whereas, fundamental policy (or policy target and guideline) referred to the 
policy that constitute a set of priorities and directions (Dolbeare, 1975). Indeed, 
these three components can be used as the analytical framework in the present 
analysis. As a matter of fact, we can make ail analogy that the，input，variables of 
SWB are regarded as the indicators for policy outputs and the 'output' variables 
are treated as the indicators of policy outcomes. 
Nevertheless, in this section, we intend to focus our attention on 
，fundamental policy" and "policy output" only. It is because outcomes are difficult 
to analyze for the time being and in particular, data and information of the kind 
required for desired analysis (mainly the temporal analysis) are not available yet. 
Although high "output" does not necessarily imply better policy outcomes, it is 
true that a place with insufficient welfare services construction certainly make a 
great impact on societal problem. An internal linkage between the output and 
outcomes are evident. So, due to the scope of our study, policy outcomes are not 
analyzed. Instead, we focus on discussing the relationship between the 
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fundamental policy and policy output. 
In comprehending the process of the formation of pattern of urban SWB 
in China, two types of fundamental policies are essential and worthy to be 
highlighted here. They are the urbanization policies and the investment policies. 
Although there are many possible socio-economic and population factors that may 
influence the SWB pattern, we will see later that these two types of policies as 
part of the national development strategy are critical to the understanding of the 
formation of the pattern of urban SWB. Here, for ease of analysis the policy 
output may be simply regarded as the SWB pattern. 
6.2.1 Differentials of urban development due to biased priorities and 
conceptualization of cities 
Throughout the post-1949 period, China's urbanization has experienced 
various stages of distinct development. In some periods, urban population growth 
was accompanied with industrialization but in some periods it remained low. This 
reflects the extent of influence of the political forces. In fact, political forces have 
profound impact on China's urbanization. It can hardly be seen in other countries 
that urban policy can have such a strong effect on the urbanization process. 
The period from 1953 to 1957 was the important period for comprehending 
China's urbanization. In this period, Chinese government began the first Five 
Year Plan (FYP). Although equity, the coalition of rural and urban places, and 
decentralized development were imposed at that time, several kinds of biases 
towards differential economic development were gradually established and 
appeared to have far-reaching effect on later development. At least three kinds 
of biases can be identified. First, during that period, the development strategy was 
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to speed up the industrialization process rapidly. National economic development 
was biased towards industrial development. In the first FYP period, among 595 
completed large and intermediate scale projects, 351 were industrial projects.4 
Within industry, priorities were given to heavy rather than light industry (Table 
6.4). Heavy industrial investment of state-owned enterprises was 8 times that of 
light industrial investment and accounted for 85% of total industrial investment 
(light industrial investment was 3.747 billion yuan in 1953-57 and for heavy 
industrial investment was 21.279 billion) (See Table 6.4)/ 
Secondly, there was a bias towards industrial development in urban areas 
(though in the late fifties and early sixties, a shift from urban development to both 
urban and rural development can be seen). Because cities could provide those 
infrastructure and agglomeration effect that rural places could never provide, low 
priority was given to rural modernization. 
Table 6.4: China's investment patterns 1952-85 
Sectorial share of State capital investment (%) 
1953-57 58-62 63-65 66-70 71-75 76-80 81-85 
Heavy industry 36.1 54.0 45.9 51.1 49.6 45.9 38.5 
Light industry 6.4 6.4 3.9 4.4 5.8 6.7 6.9 
Agriculture 7.1 11.3 17.7 10.7 9.8 10.5 5.1 
Transport & 15.3 13.5 12.7 15.4 18.0 12.9 13.3 
communications 
Commerce & 3.6 2.0 2.5 2.1 2.9 3.9 5.9 
services 
Housing 9.1 4.1 6.9 4.0 5.7 11.8 21.3 
Source: Adapted from Chan (1989). 
4 ibid., p.156. 
5 ibid., p.97. 
125 
Thirdly, the location of industrial investment was highly concentrated. 
Many projects were selectively located in some particular regions. For instance, 
in 1952, industrial investment were largely concentrated in the north-eastern part 
of China and within which Liaoning alone accounted for 70% of total capital 
investment in the north-eastern region.6 In the first FYP, Liaoning accounted for 
11.66% of total state capital investment, the highest across the nation (Table 6.5). 
Furthermore, in the economic readjustment period and the Third Front 
Construction' period started from 1966，the industrial development was shifted 
towards middle-west and north-western part of China. Percentage share of total 
state capital investment in the western part of China increased from 18% iiriL953 
to 36% in 1970 (Table 6.6). In urban development, the policies have intended to 
develop some key cities first in order that the key cities could effectively and 
rapidly increase the economic productivity. At that time, some provinces might 
have two key cities, while some might have one or none. For these reasons, 
Chinese cities were categorized iiito four classes by the state in 1952 according 
to their priority of development.8 The first class contained eight key cities and 
were identified as the most important centres for large scale heavy industrial 
6 Shehui kexue yuan & Zhongyang dangan ju, Zhonghua renming gongheguo 
jingji dangan ziliao xuanbian 1949-52, (Selected documents on economy of Peoples 
Republic of China 1949-52). 
7 Between 1964 and 1971，China carried out a massive programme of 
investment in the remote regions of south-western and western China. This 
development program is called "the Third Front". Mao zedong has said that in 
Third Front construction, we have begun to build steel, armaments, machinery, 
chemicals, petroleum and railroad base areas, so that if war breaks out we have 
noting to fear (Naughton, 1988). 
8 ibid. 
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development. They were Beijing, Baotou, Datong, Xi'an, Lanzhou, Chengdu, 
Qiqihar and Dazhi-Wuhanqu. 
The second class contained 14 cities with high capital investment on the 
industrial development in the immediate five years: Anshan, Fushun, Banxi, 
Harbin, Shenyang, Jilin, Taiyuan, Shijiazhuang, Chengzhou, Louyang, Wuhan, 
Handan, Zhanjiang and Dihua, 
The third class included 17 cities which were designed as centres for 
controlled industrial development specialized in one or two types of industry: 
Changchun, Jiamuci, Dalian, Tianjin, Tangshan, Shanghai, Qingdao, Nanjing, 
Hanzhou, Jinan, Chongqing, Kunming, Neijiang, Guiyang, Guangzhou, Xiangtan 
and Xiangfan. Except these 39 cities, other cities were grouped as the fourth class 
with low capital industrial investment and thus low priority for urban 
development. The policy was just to maintain the state of development of these 
cities with limited development.9 
Many coastal cities were motivated to support and subsidize the 
development of the first and second class key cities. There were 156 massive and 
large industrial projects constructed with the help of Soviet technologies and 
technical personnel in the first FYP. Among them, over 51 were located in the 
eight heavy industrial centres (the first class) and the fourteen industrial cities 
(the second class).10 
Interestingly enough, the eight first class key cities with the exception of 
9 ibid. 
10 It is expected that the figure 51 was much understated because what have 
been published in the Zhongguo guding zichan touzi tongji ziliao (p. 196) only list 
104 projects within the 156 projects. 
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Beijing and Qiqihar were all located in the western part of China. In fact, at that 
period, over 65% of industrial investment funds were poured into cities located 
in the west of Jing-guang railway and the rest went to the east and north-eastern 
part of Jing-guang railway.11 In addition, a majority of newly built cities and 
large scale expanded cities were located in the west of Jing-guang railway (see 
Table 6.7). Thus, it can be concluded that in the urban industrial development, 
the state investment was biased spatially.12 Urban development is biased to key 
cities, mainly the provincial capital in the western part of China. This is, in fact, 
in line with the findings in Chapter 5 that in several provinces, particularly 
provinces in the western and middle part, the concentration index is particularly 
high. Indeed, it has a fundamental effect on the formation of the pattern in the 
later period. This lead to a trend that the key cities are much highly industrialized 
than the rest of their provinces, at least in terms of GVIO. 
11 Zhongguo dangdai de chengshi jianshe, 1990 (The urban construction in 
contemporary China), Zhongguo shehui kexue chubangshe. 
12 Since state capital investment dominated the total investment in this period 
and other kinds of investment were tremendously small, the state investment 
figures can be used to represent the total investment. 
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Table 6.5: Capital investment by province 
1FYP 2FYP 63-65 66-75 5FYP 6FYP 
BEIJING 6.92 4.59 4.34 3.24 4.44 5.08 
FUJIAN 1.58 1.98 1.70 1.27 1.50 2.14 
GUANGDONG 2.63 3.91 4.01 3.57 4.60 8.12 
GUANGXr 0.87 1.53 3.09 2.05 2.00 1.54 
HEBEI 3.67 4.25 3.49 4.08 5.71 4.67 
JIANGSU 2.28 3.56 5.81 2.46 3.94 4.20 
LIAONING 11.66 7.15 3.73 5.53 6.33 5.25 
SHANDONG 2.49 3.65 6.93 3.91 5.03 4.60 
SHANGHAI 2.43 3.66 2.69 2.91 3.59 6.54 
I1ANJIN 1.52 1.83 3.02 2.01 3.12 3.26 
ZHEJIANG 0.88 2.23 1.68 1.39 1.93 2.32 
Coastal 36.92 38.36 40.50 32.42 42.19 47.71 
ANHUI 2.18 3.22 2.77 2.45 2.69 2.65 
HEILONGJIANG 6.45 5.50 1.79 4.55 4.57 5.20 
HENAN � 3.75 5.20 2.16 4.16 4.11 3.87 
HUBEI 3.58 4.34 3.37 5.77 6.54 4.25 
HUNAN 1.66 3.36 4.22 3.70 2.89 2.55 
JIANGXI 130 2.17 3.09 2.06 1.59 1.86 
JILIN 3.96 2.72 3.20 2.40 2.67 2.10 
NEIMONGGU 2.09 3 3 3 4.72 1.50 1.91 2.60 
SHANXI 3,83 4.14 1.79 3.27 3.18 4.18 
Central 28.79 33.97 27.10 29.85 30.14 29.25 
GANSU 3.68 4.00 7.52 3.59 2.06 1.69 
GUIZHOU 0.58 1.82 3.30 3.26 1.75 1.39 
NINGXIA 0.12 0.61 3.43 0.83 0.76 0.60 
QINGHAI 1.17 1.31 0.00 1.07 1.41 1.33 
SHAANXI 4.00 2.93 2.47 4.63 3.25 2.57 
SICHUAN 4.57 5.82 4.25 9.81 5.35 4.64 
TIBET 0.21 0.07 1.31 0.26 0.34 0.48 
XINJIANG 2.05 2.69 0.66 1.54 2.61 2.52 
YUNNAN 1.65 2.80 2.65 3.20 2.36 2.03 
West 18.04 2.04 25.58 28.20 19.88 17.23 
Non-region 16.25 5.63 6.81 9.53 7.79 5.80 
Total 100.00 100.00 100.00 100.00 100.00 100.00 
Source: Computed from SSB (1987)，p.45-49. 
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Table 6.6: State Capital Investment by region in selected years 
Percentage Share (%) 
Year East Middle West 
1953 51.05 31.00 17.95 
1957 43.00 34.51 22.49 
i960 39.82 36.17 24.01 
1964 41.34 36.12 22.54 
1965 32.47 32.28 35.25 
1966 27.73 29.62 42.64 
1970 29.09 34.90 36.01 
1975 46.54 30.81 22.66 
1976 47.34 32.33 20.32 
1977 44.41 35.00 20.59 
1978 44.02 33.56 22.41 
1979 45.68 31.93 22.40 
1980 47.18 31.33 21.50 
1981 50.32 30.67 19.01 
. 1982 50.82 30.79 18.39 一 
1983 49.57 31.57 18.86 
1984 49.94 32.33 17.73 
1985 51.81 30.17 18.02 
Source: Computed from SSB (1987)，p.45-49. 
Table 6.7: Table of newly built and expanded cities in the first FYP period 
No. West of jlng-guang North western region East of 
railway jing-guang 
. ' . railway 
Newly built cities 6 Baotao (new district), Louyang, Fularji 
Baijdng, Zhuzhou, Maoming 
Large scale 20 Beijing, Shijiazhuang, Taiyuan, Shengyang, Nuda, Anshan, Shanghai, 
expanded cities Datong, Xi'an, Lanzhou, Chengzhou, Changcun, Jilin, Harbin, Fushun Tianjin 
Wuhan, Chengdu, Baoji，Zhanjiang 
Ordinary expanded 74 37 17 . 20 
cities 
Sources: Dangdai Zhongguo de Chengshi Jianshe, 1990, p.65-66. “ “ ~~ 1 
In these key cities, urban road construction, water pipe and supply, various 
urban public facilities, and residentiarbuilding were built intending to backup the 
production facilities. However, the urban living facilities were still grossly 
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Table 6.8: State Capital Investment by productive and non-productive, 1950-85 
productive non-productive of which: 
year investment investment residential 
(%) (%) (%) 
1950 64.99 35.01 11.02 
1951 … 6 5 . 0 0 35.00 11.00 
1952 66.90 33.10 10.28 
1953 51.86 48.14 12.46 
1954 60.44 39.56 9.32 
1955 70.22 29.78 6.62 
1956 72.23 27.77 8.60 
1957 73.33 26.67 9.27 
1958 87.32 12.68 3.03 
1959 85.57 14.43 3.91 
1960 85.37 14.63 4.09 
1961 82.51 17.49 6.02 
1962 82.14 17.86 5.85 
1963 79.51 20.49 7.73 . _ 
1964 , 77.89 22.11 8.04 
1965 80.59 19.41 5.52 
1966 82.47 17.53 4.40 
1967 81.48 18.52 3.80 
1968 80.68 19.32 5.01 
1969 81.63 18.37 5.50 
1970 88.29 11.71 2.59 
1971 84.74 15.26 4.26 
1972 83.18 16.82 5.74 
1973 81.60 18.40 6.18 
1974 81.03 18.97 6.47 
1975 82.06 17.94 5.86 
1976 81.24 18.76 6.07 
1977 79.37 20.63 6.88 
1978 79.09 20.91 7.83 
1979 69.75 30.25 14.76 
1980 64.28 35.72 19.98 
1981 56.99 43.01 25.10 
1982 54.52 45.48 25.39 
1983 58.31 41.69 21.05 
1984 ； 59.66 40.34 18.10 
1985 56.90 43.10 20.03 
1950-85 72.00 28.00 11.90 
Source: SSB (1987)，p.66-67. 
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inadequate because the investment was largely concentrated on industrial 
production (see Table 6.8). At that time, city was conceptualized by the Chinese 
leaders as the centre for economic production. City should be productive rather 
than a consumptive place. Other functions such as trading, scientific research, 
business, culture, etc, were ignored. Non-productive investment gradually declined 
from 35% of the total investment in 1950 to 14% in 1960 (Table 6.8). Meanwhile, 
for the sake of maintaining high accumulation rate and economic production, a 
movement called "Zanchan jieyue" was launched in the 1950s and the 1960s 
(Zhongguo jianshe nianjian, 1988). Non-productive investment was further 
reduced. This particular concept of city, minimizing the non-productive investment 
as much as possible, became one of the fundamental policies in that period. This 
conceptualization of city is critical to understand why urban population should be 
controlled and why some cities experienced such a vigorous change of population 
but some did not. 
6.2.2 Urbanization policies — population control policy 
What have been done in the first FYP period nurtured the factors that 
later leads to the anomalties of urbanization. In the Great Leap Forward period 
(GLF), the policy target of the Chinese government was to accelerate socialist 
transformation and growth in all areas. Emphasis was made on the simultaneous 
development of heavy industry, light industry and agriculture. In the industrial 
sector, labour intensive and intermediate types were particulary encouraged. By 
that time, in all the 2195 cities and towns, almost all began to construct industrial 
projects. By 1960, large and intermediate scale construction projects in progress 
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Fig.6.1: S ta t e Capital I n v e s t m e n t by 
P r i m a r y , Secondary , & t e r t i a r y i n d u s t r y 
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Source: SSB (1987), 
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were amounted to 1815.13 Due to the sudden increase of new industrial 
construction, especially the steel industry, substantial number of peasants were 
flowed into cities to fulfil the demand of new workers. In addition, at the same 
time the Ministry of Labour and Employment in 1958 released the examination 
and approval of recruitment of new workers. This eased the inflow of peasant into 
urban places and led to a sudden increase in urban population. By 1957，the cities 
and towns population was 99.5 million, equivalent to 15.4% of the total 
population. By 1960，it was 130.7 million, and is equal to 19.8% of the total 
population, a net growth of 31.2 million was observed (Figure 6.2, and Figure 6.3). 
Furthermore, because industrial growth in the period 1949-82 was of the 
"extensive" type (i.e., requires massive infusion of labour and capital) and 
industrial employment throughout the post-1949 period remained at a relatively 
high level of 7% per year (Chan, 1989)，enormous pressures for urban growth was 
generated. The sudden increase in urban population became a burden to the 
urban facilities construction so that the shortage problems was further 
exacerbated. Unreasonable use of land was commonly seen. The abolishment of 
urban planning for three years since 1960 further compounded this problem. 
Owing to the over investment and overheat of economy, which brought 
about the unchecked growth of urban population, the Chinese government was 
forced to underwent readjustment in 1960，by firstly cooling down the economy 
by scaling down the investment and the number of industrial projects, and 
secondly by restricting the growth of urban population and even resettling urban 
Zhongguo dangdai de chengshi jianshe, 1990 (The urban construction in 
contemporary China), Zhongguo shehui kexue chubangshe. 
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Fig.6.2: CHINA'S URBANIZATION LEVEL 
1 9 5 5 - 8 5 (Include town populat ion) 
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Fig.6.4: TOWN POPULATION 1 9 5 4 - 8 8 
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residents to countryside. From 1960-1964, there was a net decrease of urban 
population by 37.9 million. Thirdly, the number of cities and towns was reduced 
by elevating the standard for the designation of cities and towns. From 1961-65， 
the number of designated cities decreased from 208 to 171 and the number of 
designated towns decreased from 4429 to 2902 (Zhongguo renkou nianjian, 1985). 
Finally, the criteria for demarcating a city was also adjusted in the mid-sixties with 
the diminishing of administrative areas of cities. Smaller number of peasants 
(feinong ye renkou) were counted as urban population. The urbanization level at 
that time returned back to the level in 1955 and 1956 (see Figure 6.2). 
Thus, we can see how strong the interference the national industrial 
development strategy had on urbanization. In fact, the aforementioned concept 
of city as a productive city plays an important part in explaining this, Many living 
facilities and even infrastructural investment are treated as non-productive 
investment which are unreasonably scaled down to an unacceptable low level. The 
only way to alleviate the shortage problems is to control the urban population. 
Thus, the control of population size is always prominent in the list of measures 
to combat financial shortage. 
In the period from 1966 to 1979，urbanization in China was almost stagnant 
under the interference of cultural revolution because the concept of city 
aforementioned still prevailed. High accumulation rate and decentralized 
investment were emphasized and might further be strengthened. At that time, 
because of the beginning of the Third Front Construction, many industrial 
construction projects were built in some remote regions and mountainous areas. 
This led to the decline of the percentage of capital investment on city. National 
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urban living facilities construction investment ratio declined from 2.9% of the 
national capital investment in the readjustment period 1960 to 1.8% in 1966. As 
a result, some cities even basically did not receive any state funds for urban 
construction. For example, in Shaanxi province, from 1967 to 1969，there were not 
any kinds of capital investment transferred from the central government.14 Many 
public and welfare services，standards were forced to be downgraded. 
At that period, the urbanization level did not increase with the economic 
growth, but in many times, the urban population growth rate was lower than the 
total population growth rate. From Table 6.9，it can be observed that the average 
growth rate of urban population in the period 1965-76 was smaller than that of 
the total population in the same period. In the period 1960-65, the urban 
population declined with a negative growth rate of -4.11. So, again in this period, 
urbanization was interfered by the development strategy. 
However, urban population fluctuation throughout the first FYP and later 
periods was restricted to designated cities (DC) only but not designated towns 
(DT). From Figure 6.3 and Figure 6.4, we can see that from 1953-65, the 
tremendously high fluctuation in urbanization level is largely attributed to the 
vigorous change of city population but basically not the town population. And, 
from Table 6,9，we can observe that the town population growth rate is in all the 
periods smaller than that of the city population. This may be owing to the fact 
that the living facility provision in DTs is not in an alarmingly low level so that 
they were not controlled very tightly. For the same token, can we make a 
statement that the better the urban development of a city, the more vigorous is 
14 ibid. 
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the fluctuation of urban population of the city? While for those cities with little 
urban development, the fluctuation of urban population would not be more 
severe. From the above analysis, it seems that it is true to some extent. However, 
it is obvious that many factors can affect the urban population change. More 
importantly, data required for this analysis are not available yet. It is still difficult 
to answer the question. However, discussion in the next section may shed some 
light on this. 
6.2.3 The population control policy and the welfare services provision 
The population control policy and the welfare services provision are in 
t many ways closely linked up to each other. From the discussion previously, it can 
be said that the essence of urban policy is to control urban population. Due to the 
overload of cities caused by the unchecked industrial growth, and more 
\ - i 
importantly the very limited financial ability of the government available for living 
facilities construction, the only choice for the Chinese government is to control 
the urban population. 
The population control is in fact consolidated by a series of urban systems 
and institutions established in the 1950s and the 1960s. They are the household 
registration system, food supply system, non-staple food and fuel supply system, 
housing provision system, productive resources provision system, educational 
system; employment system, social insurance system, medical system, and family 
planning system. Among them, the most fundamental is the household registration 
system which restricted the flow of population from rural to urban places and 
from cities to cities. Because urban resident consume "Shangpin niang" (food 
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supplied by government), which depended on the availability of low prices 
agricultural products, the consumption should be controlled. Indeed, from the 
view point of the state, the smaller the amount of provision of welfare services, 
the better off it will be in financial terms. So, these services are restricted to very 
limited groups of people especially the state workers, cadre and officials. These 
institutions or systems operated throughout the 1960s and the 1970s，and were the 
effective policy tools in controlling consumption as well as migration. 
Hence, it can be inferred that the better the welfare services provision the 
city has (the wider the gap between the key cities and other urban places will be), 
the more stringent the control of the city population will need to be. Many large 
cities are in fact key cities. So, throughout the post-1949 period, the policy to 
control large cities and reasonably develop small and intermediate cities is always 
stressed. Apart from the reason for decentralizing the development and imposing 
coalition of urban and rural places, the above reason of controlling the large cities 
should be the major factor. We can see from the announcement in the Third 
National Urban Work Conference in 1982 that "controling the scale of a large city 
is mainly to control the population and land use in the city proper, but not the 
production or other public affairs development. A large city is the centre for 
scientific research and technology institutes. For the purpose of attaining high 
production output, urban population should not be increased at the same time 
and the best way is to reduce persons" (Zhongguo chengshi jianshe nianjian, 
1988). Thus, even though we know that large cities are economically more 
efficient than small cities, the policy to control large cities and reasonably develop 
the small and intermediate cities are still stressed in the 1980s. It is because the 
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aforementioned institutions and systems still persisted. Many old systems 
remained effective. So, urban efficiency factor has never been taken into 
consideration. 
Table 6.9: Growth rate of city, town, city & town, and total population in six 
periods in China, 1955-88 (%) 
1st FYP GLF Early 60，s Late Mao Post-Mao After 84 
(55-57) (57-60) (60-65) (65-76) (76-83) (83-88) 
City 5.46 14.28 -4.52 1.65 6.14 9.48 
Towns 2.25 5.34 -3.08 2.40 2.68 25.20 
City + Towns 4.29 11.39 -4.11 1.88 5.12 14.74 
Total population 1.70 0.60 1.46 2.16 1.13 1.05 
Sources: Zhonghua Renming Gongheguo Renkou ziliao huibian, 1949,85. 
Note: 1) Because the population figures for 1953 and 1954 are not available, so 
the population growth rates in the first FYP period are calculated 
from 1955 to 1957. 
2) Average growth rate, R 
及 = 、 旮 - 1 
N p。 
where n = total number of years in the period 
PQ = population in the initial year 
Pn = population n years after 
6.3 Examples -- the stories of two provincial capitals 
What have been discussed in the above sections are rather theoretical. It 
is necessary to use examples to illustrate the influence of the factors on the urban 
SWB pattern. Due to the scope of the paper, only two cities (provincial capital) 
and the provinces in which they situated have been chosen for illustrative 
purpose: Lanzhou, in the middle part of Gansu province, and Kunming, the 
capital of Yunnan province. They have been chosen because they represent two 
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different sets of contrasting industrial urban centres, living services, and 
economies situated in two provinces of different development path due to 
historical practices and current reform. 
Ill this section, I attempt to answer several questions. Both provinces are 
located in the third front region and have a high concentration index (see section 
5.1). However, Gansu has a particularly high concentration index. Why? Lanzhou 
is designed to be one of the key cities for intensive heavy industrial development 
but Kunming do not. What are the effects? Lanzhou experienced a rapid and 
vigourous urban population changes but Kunming did not. Why? 
It is hoped that through describing the development of these two cities, we 
can illustrate how different forces have shaped the development of these cities. 
6.3.1 Lanzhou 
Lanzhou is the capital of Gansu province and is a newly industrialized city. 
At the end of 1988，its total population (Quanshi zongrexikou) was 2.4 million, of 
which 1.22 million was non-agricultural population. The population in the city 
proper (Shiqu zongrenkou) is 1.2 million. It is one of the 22 very large cities with 
over one million population in China (Gansu sishinian, 1989). 
Lanzhou is one of the few cities that had its master plan in the 1950s. In 
1954, state construction committee examined and approved the 1954-1974 master 
plan. It was designed as one of the key cities for major intensive industrial 
construction. From 1950 to 1952，newly built and expanded construction projects 
were totally amounted to 158 (Gansu sishinian, 1989). In the first and second 
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FYP, 137 large and intermediate scale projects were completed. Throughout the 
forty-year period of development, it has experienced a very rapid process of 
industrialization. In 1985, it was recognized by the State Council as one of the 
twelve industrial city centres in China. 
In the first FYP, the Chinese government began to design and construct 
156 large scale projects, among them 8 were located in Lanzhou. Lanzhou's 
industry was dominated by heavy industry. In 1988, the output value by heavy 
industry was 53.7 billions which was 72.57% of its gross value of industrial output 
(ZGCSTJNJ, 1989). Four kinds of industry dominated its economy, which 
accounted for over 70% of total industrial output in the first FYP, namely 
^ petroleum (17.7%), petrochemistry (17.4%), mechanical (19.6%) and metallurgy 
(15.8%).1^ Prior to liberation, Lanzhou had only 15 small enterprises, workers 
were not more than 4 thousands. Industrial output value, urbanized area and 
urban population was only 3.6 million yuan, 16 km2, and 172 thousands 
respectively. In 1975, Lanzhou region had 748 industrial enterprises, output value 
amounted to 39.3 yiyuan (3930 million yuan).16 In 1988，its urbanized area 
increased by 9.2 times to 163 km2 (Gansu sishinian (forty years of Gansu), p.181). 
Lanzhou was situated in a province with low economic and industrialization 
level. The GVIO of Gansu in 1957 was merely 457 million yuan, ranked 24 
nationally, just better than 5 provinces (Field and Lardy, 1975). However, Gansu 
was one of the few provinces that enjoyed the net subsidies from central 
15 Zhongguo chengshi baike congshu bianji weiyuanhui, 1988. Lanzhou Shi, 
Guangming ribao chubangshe. 
16 Zhongguo dangdai de chengshi jianshe, 1990 (The urban construction in 
contemporary China), Zhongguo shehui kexue chubangshe. 
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government in the 1950s (Table 6.10). The other two provinces were Xinjiang 
autonomous region and Qinghai provinces. Although data of the kind breakdown 
for the central revenue into cities level are not available, it is expected that 
Lanzhou received much central subsidies. This can be inferred by the fact that 
Lanzhou was designed to be one of the eight key cities for intensive heavy 
industrial development in the first FYP. For this reason, Lanzhou received much 
remittance from central government leading to its industry being dominated by 
state-owned industries and industries directly transferred from enterprises in other 
places especially, from the coastal region. Lanzhou's industrial enterprises consist 
of three kinds: large key state enterprises, its GVIO was 58.66% of total in 1986; 
. • . jir-r 
local enterprises, 37.78% of total, and internal transfer enterprises, 3.58% of 
total.17 Started from the first FYP period, for the purpose of supporting the 
industrial development in the north-western part of China, many enterprises were 
transferred from Beijing, Shanghai, Tianjin and north-eastern region. Therefore, 
we can see that Lanzhou's development is largely attributed to central subsidies 
and the national development strategy towards intensive heavy industrial 
development in the inland areas. Lanzhou's development is closely tied up with 
national development strategy. Thus, it is expected that a small policy change will 
have a great impact on its development. 
Lanzhou is characterized by its development process. Its urban services 
construction or non-production investment have not been accompanied by 
comparable industrialization level. In 1975, per capita living area was only 3.35 
m2 and daily water supply was only 800 thousand m3, which could only satisfy two 
14 ibid. 
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third of the demand.18 As far as the urban population growth trend is concerned, 
the urban population change is vigourous and is profoundly affected by policies 
in different periods. From Figure 6.5 and Figure 6.6, in contrast to other cities, 
we can see tHat its change was rapid in the period from 1957 to 1962. Its 
population growth in the period 1966-76 was even lower than that of Gansu as a 
whole. 
•. . • - ...广， 
14 ibid. 
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Fig.6.5: Population of LANZHOU 1955-85 
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HEBEI -5.1 -21.7 
(excl. Tianjin) 
SHANXI -11.9 -10.8 
NEIMONGGU 0.0 -11.5 
LIAONING 
JILIN 
HEILONGJIANG -32.7 -48.33 
SHANGHAI 
JIANGSU -63.4 -49.2 
ZHEJIANG -61.1 -55.0 
ANHUI -10.5. -17.6 
FUJIAN 
JIANGXI -34.0 -29.9 
SHANDONG -59.2 -51.6 
HENAN -40.2 -35.1 ‘ 
HUBEI -35.5 -41.1a 
HUNAN -41.0 -39.4 
GUANGDONG -59.6 -56.3 
GUANGXI -18.5 +8.6 
SICHUAN -62.5 -50.8a 
GUIZHOU -30.3 -22.7 
YUNNAN -18/7 0.0a 
TIBET 
SHAANXI -23.5 -23.4V 
GANSU +11.0b 
QINGHAI +61.5 +62.8 
NINGXIA 
XINJIANG +5.2 +7.2 
Source: Adapted from Lardy (1975) 
Note: Negative numbers show provincial net remittances to the centre as a 
percentage of total revenues collected by the province. Positive numbers show net 
subsidies from the central government as a percentage of total provincial 
expenditure. 
a 1957 final accounts are not available for these provinces. Numbers shown are 
calculated on the basis of 1957 budgetary figures. 
b Value for Gansu is for the period, 1953-57. Annual breakdown is not available. 
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6.3*2 Kunming 
Kunming (also known as Cuncheng), is the capital of Yunnan province 
situated in the south-western part of China. It possesses a beautiful scenery and 
is one .of the famous tourist cities in China. Although its tourist industry is 
relatively well developed, its industrial development was as well as the tourist 
development. In fact, the industrial development began at a much earlier time. 
Kunming was developed from a poor economic state and developmental level into 
an important comprehensive industrial centre in the province (in 1988 GVIO 
accounted for 44.35% of the province total). Among the forty key cities that the 
Chinese government recognized as the major industrial development centre in the 
1950s, Kunming's GVIO ranked 22 and was one of the relatively industrialized 
cities.19 
GuiKun (Guiyang-Kunming) and Chengkun (Chengdu-Kunming) railways 
were completed in 1966 and 1970 respectively. This had great improvement to the 
transportation of Kunming. This is also the advantage of most provincial capitals 
in which the government pay much attention on developing transports. During the 
period of cultural revolution, many industrial activities and urban facilities 
construction were profoundly interfered. From Table 6.11, it can be observed that 
in the 1960s and the early 1970s, the non-productive capital investment was 
tremendously small. This correspondingly led to grossly inadequate and stagnant 
welfare and living facilities construction. Kunming's residential building and living 
facilities construction fall far behind its urban population growth. The per capita 
living area decreased from 3.8 m2 in 1950 to 2.2 m2 in 1960 and later recovered 
14 ibid. 
148 
to 3 m2 in 1965 (Table 6.11). The urban public facilities construction in Kunming 
began much later than that of Lanzhou. In fact, the urban development tied 
closely with its development of tourist industry and the urban living facilities 
construction were quickly recovered in the later period. 
In 1978, many scenery regions have begun to open to tourists. In 1979, 
20 
foreign tourists reached 13.4 thousand and in 1986 it reached 95.3 thousands. 
The tourist industry brought about a cumulative effect in boosting the urban 
facilities construction. Extra-budgetary funds for capital construction expanded 
very rapidly in the 1980s from 68.7 million yuan in 1978 to 480.5 million yuan in 
1988. The percentage share increased from 28.4% to 68.45%. Also in this period, 
the non-productive investment increased from 70.6 million yuan in 1978 to 350.7 
million yuan in 1988 and the corresponding percentage share increased from 
29.3% to nearly 50% (Table 6.11). So, because of the sudden increase in extra-
budgetary fund and non-productive investment in the 1980s and for the purpose 
of developing tourism, it is obvious that Kunming's government has actively 
participated in urban construction. 
Nevertheless, it did not have much remittances directly transferred from the 
central government like Lanzhou particularly in the pre-1980s period. Its 
development thus depend very much on its foundation and local development. 
This can be supported by the investment figures in local projects (investment by 
local government), which were in many times dominated the total capital 
investment. Except in the early 1950s, the investment share in local projects were 
above 60% and in many times more than 70% (Table 6.11). Central projects then 
14 ibid. 
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play a relatively minor role in urban construction. 
As far as urban population is concerned, its change is observed to be less 
vigorous compared to that of Lanzhou (Figure 6.7 & Figure 6.8 and Table 6.12). 
In the' pre-1976 period, the annual growth rate of Kunming population was 
smaller than that of Lanzhou. Whereas, in the post-1976 period, the annual 
growth rate was greater than that of Lanzhou. This may be attributed to the 
accelerated urban living construction in Kunming at that period, which led to an 
increase in the population growth rate. 
In sum, from these two examples, it can be observed that with different 
political forces, the pace of development of the two cities can be quit^different. 
At first glance, it seems that they share some common characteristics. They are 
provincial capitals, which are economically more efficient than other designated 
cities in the provinces and are the ideal places for locating economic activities. 
They both have a better position to attract industrial investment and thus 
developed in a much faster pace than the rest in the province, leading to high 
concentration index in the two provinces (see section 5.1). However, their pace 
of development and urbanization are different Owing to the need to rapidly 
industrialize the city, Lanzhou has experienced stringent control and vigorous 
fluctuation of urban population. Its population growth are strongly interfered. Its 
economy is predominately driven by central investment. So, its urban population 
and living facilities construction are controlled tightly. In contrast, being not a 
centre for intensive industrial development, Kunming did not experience such 
strong fluctuation in population. Although it is a provincial capital with the 
advantages mentioned above, its population is less interfered. Its economy is 
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primarily driven by local investment so that it experiences less interferences from 
the central government. 
6.4 Implications on China's urbanization policies 
China's Urbanization has been a current subject of great concern: Large 
number of hypotheses and suggestions concerning about the road of China's 
urbanization emerged in recent years. Among them, the most controversial one 
is the discussion on efficiency ~ the goal to attain high-speed economic growth 
against balanced regional development. At one side, some asserted that large 
cities with high economic efficiency and cities in the coastal area should be 
developed first. On the other hand, some proposed that small towns and cities in 
remote regions should be developed in order to achieve balanced development 
and ease the problem of chengshi bing in large cities. In this section, implication 
is made on this by the results obtained previously. Although there are not many 
conclusive statements made, some implications on the urbanization policies can 
still be made. Besides, there is a conflict between the tenden<y of Chinese local 
government to minimize the living facility cost due to urbanization and the need 
to improve living standards of urban dwellers. Thus, suggestions are also made on 
the urban living facility construction policy in this section. 
High speed economic growth and equality in regional development 
Throughout the post-1949 period, especially in the Maoist era (i.e. prior to 
1979), socialist mode of equality in regional development was imposed in many 
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Fig.6.7: Population of Kunming 1955-85 
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Source: Kunming fenjin sishinian (forty years of Kunming), 1989, p.407, 408,410, and 491. 
Note: budg: budgetary funds 
extra-budg: extra-budgetary funds 
prod: productive investment 
Non-prod: non-productive investment 
Table.6.12: Average growth rate of population of Lanzhou and Kunming in six 
periods, 1955-88 (%) 
1st FYP GLF Early 60's Late Mao Post-Mao After 84 
City (55-57) (57-60) (60-65) (65-76) (76-83) (83-88) 
Lanzhou 12.27 15.83 -3.18 1.68 1.57 0.19 
Kunming 6.87 -1.48 2.08 1.75 2.88 0.35 
Sources: Zhonghua Renming Gongheguo Renkou ziliao huibian, 1949-85. 
times. Substantial amount of enterprises in many coastal cities were transferred 
to inner region cities. At the same time, cities in the inner region received a lot 
of capital investment resources. Subsidization of health and education 
expenditures in poor regions maintained in this period. Spatial inequality in some 
welfare indicators, like medical facilities, educational opportunities, are narrowed 
(as shown in chapter 4). It is aimed at dispersing industrial development for the 
national defence reason, and lessening population pressure in coastal cities even 
at the expense of low economic efficiency. So it is thought that the target to 
impose regional balance is prevalent in China for many years though in reality 
regional inequality did not narrow too much in this period (see e.g. Lardy, 1975). 
In the 1980s, there is a shift towards intensive and unbalanced development 
in China's economic development strategy. Central leaders have shown greater 
concern with efficiency. Development is biased towards the coastal region and 
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within the coastal region, on few key cities, usually large cities with high economic 
efficiency. Shanghai and cities in the Zhujiang delta region are typical examples. 
At first glance, equality in regional development and high speed growth 
seems* to be contradicted to each other. Urbanization and social well-being 
development seems to move in different directions. If we let large cities in the 
coastal region develop first, inequality may be enlarged. However, as this thesis 
illustrated, they may not necessarily contradict to each other. In fact, in many 
times, balanced development (relatively speaking) as well as high-speed economic 
growth can be attained simultaneously. In the past, Chinese leaders have already 
discovered that the regional balance policy did not work well in narrowing the 
spatial inequality. As found in section 4 and 5, inequality in some living facilities 
are extremely large among cities. In addition, section 5.1 has found that coastal 
province cities are generally better-off than cities in the interior region. They have 
better position to attract foreign investment and have better economic foundations 
for rapid economic growth. However, not all inner region cities do possess poorer 
social conditions than that of coastal cities (no significant correlation between 
SWB index and distance of the city from coast as shown in chapter 4). In fact, 
many interior cities, especially those key cities and provincial capitals in the 
western region, has established strong foundations in many aspects like scientific 
research, education, and industrial development (SWB index obtained in section 
5.1 may show this). Although their economic efficiency may not be as high as that 
of some coastal cities, their foundations are strong enough to be developed into 
a relatively strong economic center. Lanzhou and Kunming is two good examples. 
They have received a large amount of investment resources in the Maoist era and 
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have been regarded as the key cities for industrial development. They in fact 
possess good foundations in many aspects. So, it is suggested that some inner 
cities with good socio-economic foundations should also be given high priority for 
development. 
However, the only problem remained is the primacy and the internal 
imbalance within province. It has been discussed that too much emphases are paid 
on the development of the largest cities, usually the capital, within province at the 
expense of balanced development within province. 
Minimization of living facility construction cost (urbanization cost) and the need 
to improve living standards 
One of the most tough problem of urbanization is how to transfer the rural 
surplus population into urban population with minimum cost (social and 
economic). Many studies have found that living facility and infrastructural 
construction is vital to urbanization (Lin, 1989). However, as illustrated previously 
(section 6.1), Chinese government in fact tends to minimize the urban living 
facility construction as well as to minimize the urbanization cost (Chan, 1988). 
Instead, many cities' government focus the limited financial resources on 
industrial development. So, there seems to be a conflict between the need to 
improve the welfare facility construction (which is essential to urbanization) and 
the tendency to minimize the cost. 
Up till now, it is still difficult to make a conclusive statement because the 
analyses made in above sections are tentative. However, analysis on the effect of 
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urban economic conditions on SWB in section 6.1 may shed some light on this. 
It has found that urban SWB ties closely with economic well-being. Economic 
variables like industrial productivity, efficiency, and non-productive capital 
investment can account for large part of the variance of urban SWB. Economic 
conditions of a city may, to some extent, determine the social welfare conditions 
of the city. So, fiscal and investment policies are effective in regulating the SWB 
condition of a city. This connotes that living facility construction and urban 
industrial development may not necessarily in conflict. Since they are to some 
extent linked up to each other, minimizing the living facility construction, which 
can allow more transformations of rural peasants, certainly has a negative impact 
on industrial development. So, it is suggested that Chinese local government 
should not try to minimize the living facility construction cost as this is essential 
to the process of urbanization. 
. - • ' ) 
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CHAPTER 7 
SUMMARY, CONCLUSION AND RECOMMENDATIONS FOR FURTHER 
RESEARCH 
The chapter is divided into three sections. In the first section, the analysis 
results are summarized. The second section discusses the limitations and 
difficulties of this research. In the final section, some directions for farther 
research are proposed. 
J* 黎 
7.1 Summary of findings 
The research begins with a number of questions. How can we 
conceptualize the term "social well-being" in China? Are there any specific trends 
or regularities of the spatial pattern of SWB among cities in China? What are the 
factors affecting the pattern? How have the urban SWB patterns been shaped by 
economic factors and urbanization policies? 
A geographical study on the spatial pattern of SWB among cities is 
conducted. Thirty variables are selected as indicators of SWB. In measuring the 
spatial inequality of SWB, two approaches have been used. They are the single 
indicator approach and the integrated approach. The single indicator approach 
measures inequality of individual indicators by the Gini method. A Gini 
coefficient which measures the degree of equality of a welfare indicator among 
cities, is obtained for each variable. The integrated approach measures spatial 
inequality in a composite way. A single composite index of SWB is obtained for 
each city. 
In the measurement of SWB among cities in China through the single 
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indicator approach, four criteria have been chosen for discussion. They are 
income and wealth, living facilities, education and medical facilities. For the 
income and wealth criteria, the Gini coefficients have shown that disparities 
among workers' wages are exceptionally small among cities of various sizes in 
various regions. Although there are high economic level differentials across 
regions in China, urban wages are relatively equal. However, wages of workers 
vary among work units of different ownerships. Wages in state-owned enterprises 
are more equal than those in collective-owned enterprises, which are in turn more 
equal than those in others-owned enterprises. This can be explained by the 
relatively intact and inflexible state workers' wages ranking system which 
determines the workers' wages solely based on the seniority and the specialty of 
job nature but not on the educational level or other factors. 
In the criteria of living facilities, it has been found that for many variables 
the inequalities are very high among cities. With the exception of the variables, 
living space per capita, the Gini coefficients of all the variables are above 30. 
Some are even higher than 40. This indicates that the urban living facility 
construction in the past were highly imbalance not only among regions but also 
among cities. In addition, some variables like public buses per ten thousand 
persons have a significant correlation (positive or negative) with the urban 
population size. It means that these variables are associated with city size. The 
larger the city, the more (or the less) the provision of living services per capita. 
However, none of these are significantly correlated with the distance of cities 
from the coast. Cities in the west do not necessarily mean poorer cities in living 
services than cities in the east. 
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In the education criteria, it has been demonstrated that primary and 
secondary education are provided on a relatively equal basis. There is no 
significant difference in primary and secondary education opportunities among 
cities: ‘This indicates that government has attempted to maintain the basic 
education. However, for University counterpart, the inequality is very high and 
has a significant positive relationship with urban population. 
Finally, for medical facilities provision, the provision is moderately equal 
among cities. This implies that Chinese government, like other socialist countries, 
has stressed the health facilities improvement in urban places. 
In the integrated approach of measuring SWB, the SWB indices are 
obtained for each city by three models. They are the Standard Score Additive 
Model (SCAM), Principal Component Score Standard Score Additive Model 
(PCSSAM), and Rank Additive Model (RAM). The higher the indices, the better 
off the city. Although the procedures and methods in obtaining the three indices 
by the three models are different, it has been shown that they produce very 
similar results. Indices for each city are mapped. The spatial pattern reveals three 
noteworthy trends. First, cities with high values are located along some important 
communication railway lines forming a belt structure. Second, a number of 
clusters of well-off cities (high index value) are located in some regions such as 
Southern Jiangsu, Liaodong Peninsula, and Zhujiang River Delta which are 
known to be economically more developed. Third, almost all of the provincial 
capitals are classified as the first class (with the highest index value) and second 
class cities. 
Concentration index, which measures the degree of concentration of 
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welfare services in a city within a province, is computed. Some provinces, which 
are mainly located in the region of lower economic level have particularly high 
concentration indices. The cities within these provinces reveal a heterogeneous 
structlire. In these provinces, the state capital investment or government subsidize 
are largely remitted to one particular important city, usually the provincial capital. 
Whereas for some provinces like Jiangsu, the concentration index is so low that 
it implies a rather homogeneous pattern of distribution of resources and 
investment among cities in these provinces. 
Composite measurements are not only made on the city level, but also 
made on a higher level. Data for cities within a city-class, a province and an 
economic region are aggregated into a larger unit. So, composite indices of SWB 
are also obtained in the city-class, provincial, and economic region levels. In the 
r city class level, the results are slightly different from the trends of increasing 
economic efficiency from small city to super-large city. The super-large city class, 
however, is not ranked the highest but the second highest in this case. In the 
provincial level, the pattern is not easy to interpret. Some of the provinces like 
Qinghai, Ningxia, Heilongjiang which are known to be poorly developed have very 
high values. This may probably due to the fact that the population bases in these 
provinces are small so that their values become higher. Furthermore, as expected, 
in the economic region level, the values increase from cities in western region to 
cities in eastern region. However, it has been argued that this finding is of limited 
use because many internal variations and diversities are covered by the 
measurement on the economic region level. 
In the analysis on the factors that have shaped the urban SWB pattern, the 
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economic and policy factors have been selected for they are critical to the 
understanding of the process of formation of the urban SWB pattern. Multiple 
regression analysis is carried out in analyzing the effect of economic factors on 
urban- SWB. It is found that SWB is to some extent affected by economic 
indicators. The best predictors are found to be the per capita gross industrial 
output value, the cost of sales turnover per capita and the capital investment in 
non-productive construction per capita. They explain nearly 65% of the variance 
of the regression equation. However, economic factors are not sufficient in 
accounting for the SWB pattern. Some other socio-cultural factors may explain 
the remaining part. In fact, it must be stressed that the results are not applicable 
prior to the 1980s, because it has been shown that the provision of living and 
urban welfare services in the past fell behind the urban economic growth of a city. 
For the policy factor, it has been illustrated that the essence of China's 
urbanization was the control of urban population. This is because of the biased 
urban development strate^, the effort to minimize the living facilities 
construction m the urban places and the very limited government financial ability. 
The urban population of cities particularly the key cities for intensive industrial 
development have to be controlled to maintain a high accumulation rate and basic 
welfare service provision. This caused the vigorous fluctuation of urban population 
in the late 1950s and the early 1960s, and the almost stagnant urban population 
growth between the late 1960s and the 1970s. The urban population control policy 
was consolidated by many urban systems and institutions established in the past 
such as the household registration system, food rationing system, and employment 
system. 
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The urban development path of two capital cities situated in two provinces 
with different history of development are examined. Lanzhou, the capital of 
Gansu province, was one of the key cities for intensive industrial development and 
received much remittances from the central in the first FYP and later periods. 
Because of the need to. industrialize the city rapidly, its population was controlled 
tightly. This led to its extraordinary high SWB index compared to the rest of 
Gansu. In contrast, Kunming, the capital of Yunnan province, did not experience 
such a rapid and sudden fluctuation of urban population. Its development began 
in a later period. Its economy was largely boosted by the development of the 
tourist industry. So, the concentration index of Yunnan is not as highas that of 
Gansu. 
In discussing about policy implications, two current urban dilemma are 
selected. They have been chosen because the results obtained in this thesis my 
shed some light on these. Firstly, there is often a trade-off between attaining high 
speed economic growth (efficiency) and the goal of equality. It is demonstrated 
that they may not necessarily in conflict. Cities in the coastal region as well as 
some cities in the inner region which possess comparable foundations in many 
aspects like education, scientific research and living facilities can be developed at 
the same time. We can attain high-speed economic growth by developing some 
coastal cities with high economic efficiency and at the same time attain regional 
balance by developing the inner region cities. Obviously, the remain problem to 
be solved is the internal imbalance within provinces, especially in western 
provinces. 
Secondly, there is always a conflict between urban welfare facility 
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construction and high-speed economic growth. Chinese government always try to 
minimize living facility construction in order to ease the financial problem and 
focus on industrial development. However, it is suggested that they may not be 
necessarily in conflict. Since it has been demonstrated that urban SWB tie closely 
with economic conditions of a city, focusing on high-speed economic growth may 
lead to the improvement of urban living facilities. And, this may in turn booster 
the transformation of rural peasants to urban places. The only question is how the 
fiscal and invesment policies (as effective policy tools) should be in regulating the 
SWB condition of a city. 
7.2 Limitations of this study 
The limitations of this study come primarily from the data problems and 
the lack of well-established framework and conclusive statements on the 
relationship between urban SWB and urbanization policies. It is a well known fact 
-¾.... that most research on China affairs, like those in many developing countries, 
always confront with data problems. So, the first problem is related to the 
unavailability of some types of indicators in the measurement of SWB. This 
involves the inability to include a range of variables relating to social 
disorganization, negative externalities such as pollution indicators, and traffic 
congestion. Also subjective indicators are not included. In particular, what are the 
most essential components of social well-being in the specific context of China are 
not thoroughly explored. This is in fact one of the disadvantages of the present 
studies and thus the results obtained may be regarded as exploratory. However, 
it does not mean that the exclusion of these indicators or the imperfect 
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methodology employed will greatly reduce the convincing power of the results 
obtained previously. In fact, the present studies may provide at least some 
preliminary findings. As Coates et al. (1977) have pointed out that "in the first 
instsuite at least, the availability of these crude，facts，of the geography of social 
well-being is more important than the need for methodological perfection." 
The second problem is concerned with the unavailability of data for 
smaller urban places such as towns, rural towns, and designated towns, which may 
all be regarded as cities from the western point of view. Since urban places form 
a continuum from the metropolitan to small rural towns, the present way of 
dividing the urban places into cities and towns should then undoubte<% contain 
arbitrariness. Unfortunately, there are many practical difficulties in taking a large 
survey oil social well-being in urban China (including towns and smaller units that 
are defined as urban places) to obtain data of smaller spatial units. Thus, in this 
analysis, instead of studying the pattern of SWB among all the urban places, and 
in order to make the study manageable and feasible, I merely select "designated 
city" as the unit of analysis. 
The third problem is that in the derivation of indices, it is supposed that 
the values of the variables used are evenly distributed within each city. This is, 
however, definitely not the case as there may be spatial concentration within a 
city. Thus, although methods show inter-city disparity, intra-city variations are 
completely hidden. 
The forth problem is that variables selected are in many cases biased in 
some directions. As Smith (1977a) has pointed out that "the concepts of existing 
standards of collecting statistical data actually adopted may thus appear somewhat 
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biased in the direction of the more easily measured materialistic criteria." 
Variables available, partly because they are easily measurable and partly because 
the government officers are in favour of those kinds of data. Nevertheless, it is 
crucial that whether or not the most essential and important territorial social 
indicators that are relevant to the social concern are included. In relation to data 
availability, even if the data collection are done by government, they do not 
necessarily get published for security reasons. Many censuses are undoubtedly 
biased to economic affairs which emphasis the monetary values of goods and 
services. Fortunately, in recent years, there is an increasing awareness on the 
imbalance between our living environment and industrial development. Various 
kinds of data in the forms of statistical yearbook have been increasingly published 
and thus enable a much better understanding of Chinese socio-economic 
conditions than before 1978, when many social indicators of social development 
are still not available. As many researchers (e.g., Cowell, 1972; Coates et al., 
1977) pointed out that what we want are not the quantity of data or information, 
but the quality and the usefulness of the data. 
The fifth problem is the lack of time-series data to show definitely the 
cause-effect relationship between urban SWB condition and urbanization. Since 
urbanization is a dynamic process, temporal analysis on the urban SWB condition 
is required. Although large amount of time-series data are published in recent 
years, they are largely economic data. Quantitative studies on inequality of 
economic well-being and consumption are possible now, but for SWB, it is still 
difficult. 
Finally, in this thesis, some firm and conclusive statements about the 
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linkage between SWB and urbanization policies cannot be established. So, for this 
reason, some very definitive and concrete suggestions for the urbanization policies 
cannot be made. The implications part in this thesis become relatively small. 
However, some directions for urbanization policies are still suggested in this thesis 
because the research. reveal a relatively clear spatial pattern of urban socio-
economic development and successfully link up the urban SWB with economic 
conditions of a city. 
7.3 Directions for further research 
Well-being study in China is only at the very beginning stage.在t present, 
these area — SWB development at the level of city - still remain largely 
unexplored. The present research is only an initial attempt and hopes to serve the 
purpose of stimulating farther research. All the limitations and weaknesses of the 
present study previously discussed can be considered as the main issues for future 
research. The definition of SWB in the specific context of China is not tackled 
thoroughly. An operational stage has not yet been reached. More often than 
usual, many studies are forced to employ some variables that are available to 
represent other variables that are until now not available. So, one of the 
directions and objectives of future research, as pointed out by Smith (1977a), 
should be to develop a more satisfactory operational definition of social well-
being suitable for inter-city level of analysis. 
The present study is restricted to inter-city analysis of inequality of SWB 
in China. In fact, there are several alternatives, as already been described 
previously. For example, it can be the inter-provincial analysis, inter-regional 
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analysis, and intra-city analysis. As many statistical data have been collected over 
the past few years, data breaking down to smaller spatial units such as small 
towns in some provinces have been published or will be published sooner or later, 
analysis on some other spatial units becomes feasible and workable. Besides, 
temporal analysis on urban SWB can be pursued in the future for it can bring us 
the tool to access the effectiveness of the government policies whether or not the 
SWB condition is narrowed among cities. Indeed, data of the kind required for 
a comprehensive temporal analysis on the whole nation are still not available, 
perhaps qualitative analysis may be a possible approach in future studies. 
In analyzing the relationship between urbanization and urban SWB pattern, 
some questions mentioned in the paper are not answered. Is it true that 
throughout the post-1949 period, the better the welfare services provision in a 
city, the more stringent the control of the population? Is the government so 
reasonable and effective in knowing which city should be controlled and which 
should not? How should the control be operated? What are the actual 
mechanisms by which the urban development operates in China? These questions 
may suggest the future direction of research in this field. In fact, since 
urbanization is a dynamic process, a thorough understanding on the process and 
its relationship with urban SWB rely very much on the possibility of studies of 
urban SWB over time. Although temporal data of urban social conditions are not 
available, some indirect methods and qualitative analysis are still possible. In fact, 
as shown in section 6.1 that urban SWB is closely linked with economic indicators, 
temporal analysis on economic well-being may shed some light on the urban SWB 
pattern. So, dynamic analysis should be the direction for future research. 
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Finally, international comparisons of SWB conditions can be made in the 
future. At present, SWB studies are largely restricted to several well-developed 
countries. However, as more and more countries concerned about the SWB 
conditions of the nation, cross-countries studies are anticipated. The major 
problem is the difficulty to compare data with different statistical yardsticks. 
: , . J r r • • 
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Appendix A: The values of the 30 variables by c i t y - c l a s s e s in 1986 
Ci ty c l a s s 
Va r i ab l e s s u p e r - l a r g e v . l a r g e l a rge i n t e rmed i a t e small 
Average workers wage 1425.84 1346.51 1350.23 1308.16 1243.65 
Savings per 10,000 people - 765.32 668.46 568.47 460.07 295.84 
Popu la t i on Dens i ty 0 .20 0 .16 0 .05 0 .05 0.01 
% bu i l d - up a r e a s 0 .09 0 .10 0 .03 0 .02 0.00 
% green a r e a s in u rban ized a r e a 15.99 34.52 15.07 15.52 11.56 
Publ ic>water consumption per c a p i t a 60 .77 51.90 55.44 58.19 56.01 
% p u b l i c water consunp t i on .popu l a t i on 80.44 80 .48 64.72 47 .46 25.91 
Area of paved road per c a p i t a 2 . 67 2 .85 2 .81 2.31 1.61 
Pub l i c buses per 10,000 persons 5.61 3 . 83 2 .44 1.61 0 .79 
E l e c t r i c i t y consumption per c a p i t a 134.64 151.86 117.08 91.10 60.20 
Floor space per c a p i t a 5 .66 6 .05 5 . 69 5 .93 6 .14 
A t t a i n ed U- l eve l per 10,000 popu l a t i on 310.43 258 .47 169.93 134.36 103.45 
A t t a i n ed S - l e v e l per 10,000 popu l a t i on ' 3206.14 3064.00 2910.70 2652.19 2222.88 
% i l l i t e r a t e & s e m i - i l l i t e r a t e 11.86 12.47 15.10 17.61 22.74 
S c i e n t i f i c & t e chn i c a l pe r son /10 ,000 s t a f f 850.00 761.74 484.86 504.71 576.66 
Cinemas and t h e a t r e s per 10,000 popu l a t i on 0 .14 0 .15 0 .15 0 .20 0 .22 
Pub l i c l i b r a r y books per 10,000 persons 16.73 17.19 8 . 8 7 5 . 77 3 .68 
I n f an t M o r t a l i t y per 1,000 l i v e b i r t h s 15.14 16 .87 17.57 19.00 > 2 8 . 1 7 
Death r a t e of popu l a t i on 5 .66 4 .92 4 .72 5 .08 5 .18 
Hosp i ta l and c l i n i c per 10,000 popu l a t i on 4 , 83 4 . 43 4 .16 3 .66 2.61 
Hospi ta l beds pe r 10,000 popu l a t i on 52 .63 62 .12 58.02 49.60 34.33 
Medical pe r sonne l per 10,000 popu l a t i on 112.20 116.16 96.70 76.55 52.08 
Doctors per 10,000 popu l a t i on 48 .34 50-56 39 .54 31 .54 22.01 
Re t a i l u n i t s per 10,000 persons 65.51 83.85 85 .06 78.09 87.73 
Ca te r ing u n i t s per 10,000 pe r sons 15.53 25.51 24 .96 21.85 19^81 
Se rv i c e u n i t s per 10,000 pe r sons 19.07 22 .56 20 .06 18.85 18.22 
Average c a u s a I t i e s per f i r e a c c i d en t 0.21 0 .23 0 .20 0 .23 0.21 
Average causa I t i e s pe r t r a f f i c a c c i d en t 0 .71 0 .88 0 .73 0.71 0.72 
% persons employed in s e r v i c e i n d u s t r y 562.75 677.03 507.65 411.29 327.06 
% s t a f f and workers 0 .54 0 .49 0 .44 0 .34 0 .18 
s o u r c e s : Computed from CSTJNJ, 1987. 
Appendix B: The values of the 30 variables by the three economic regions in 1986 
economic r e g i on s 
V a r i a b l e s Coas ta l Cen t r a l Western 
Average workers wage 1385.41 1273.97 1363.31 
Savings pe r 10,000 peop le ' 602.96 445.55 424.00 
Popu l a t i on Den s i t y 0 .08 0 .03 0 .01 
% b u i I d - u p a r e a s 0 .04 0 .02 0 .01 
% green a r e a s in u rban i zed a rea 17.93 18.19 16.79 
P u b l i c - w a t e r consumption pe r c a p i t a 58 .09 59 .83 46 .66 
% p u b l i c water consumption popu l a t i on 58.10 54 .48 47 . 19 
Area of paved road pe r c a p i t a 2 . 48 2 .33 2 .06 
Pub l i c buses pe r 10,000 pe r sons 3 .01 2 .05 2 . 18 
E l e c t r i c i t y consumption per c a p i t a 110.87 87 .03 110.95 
Floor space pe r c a p i t a 6 .00 5 . 62 5 , 9 7 
A t t a i n e d U- l eve l pe r 10,000 popu l a t i o n 138.82 136.25 130,63 
A t t a i n e d S - l e v e l pe r 10,000 p o p u l a t i o n ' 2563.76 2619 .07 2257 .88 
% i l l i t e r a t e & s e m i - i l l i t e r a t e 19.03 17 .09 23 . 77 
S c i e n t i f i c & t e c h n i c a l pe r son /10 ,000 s t a f f 648.98 600 .98 716.66 
Cinemas and t h e a t r e s pe r 10,000 popu l a t i on 0 .16 0 .20 0 . 19 
P u b l i c l i b r a r y books per 10,000 pe r sons 10.10 7 . 9 7 9 .10 
I n f a n t M o r t a l i t y pe r 1,000 l i v e b i r t h s 16.15 23 .16 34 .11 v 
Death r a t e of p o p u l a t i o n 5 .24 4 . 94 5 . 1 7 
Hosp i t a l and c l i n i c pe r 10,000 popu l a t i on 4 .25 3 . 34 3 . 35 
Hosp i t a l beds pe r 10,000 popu l a t i on 46 .94 54 .22 46 . 77 
Medical p e r sonne l pe r 10,000 popu l a t i on 85 .82 87 .68 79 .32 
Doc to r s pe r 10,000 popu l a t i o n 36 . 07 36 .83 34 .01 
R e t a i l u n i t s pe r 10,000 pe r sons 80 .79 77.71 83 .68 
Ca t e r i ng u n i t s pe r 10,000 pe r sons 18.33 22.50 26 .44 於.： 
S e r v i c e u n i t s pe r 10,000 pe r sons 19.02 19.54 20 .29 
Average c a u s a l t i e s pe r f i r e a c c i d en t 0 .22 0 .22 0 , 22 
Average causa I t i e s pe r t r a f f i c a c c i d en t 0 .70 0 .80 0 . 78 
% pe r son s employed in s e r v i c e i n d u s t r y 472.62 492 .59 415 .16 
% s t a f f and workers 0 .39 0 . 38 0 .31 
s o u r c e s : Computed from CSTJNJ, 1987. 
Appendix C: Entire l i s t of the c las s of the sampled c i t i e s based on the standard 
score of the index of socia l in fa�s tructure and the total index of SUB. 
Prov ince C i t y Index of Number of Composite 
Soc ia l Standard index 
i n f r a - s co re of SUB c l a s s 
s t r u c t u r e the index 
exceed 
Be i j i ng 18.37 2S 103.27 1 
T i a n j i n 6 .32 OS 34.23 3 
HEBEI Sh i j i azhuang 12.76 1S 71.25 2 
Tangshan 2 .82 OS 13.39 4 
Qinhuangdao 7 .17 OS 38 .87 . 3 
Handan 8 .76 1S 47.05 3 
Xing ta i 10.38 1S 56.00 3 
Baoding 14.58 1S 80 .13 2 
Zhangjiakou 6 .38 OS 34.90 3 
Chengde 6 .66 OS 34.50 3 
Cangzhou 4 .66 OS 24.64 4 
SHANXI Tafyuan 8 .04 OS 43.28 3 
Datong 0 .77 OS 5.61 4 
Yangquan 0 .07 OS - 0 . 70 5 、 
Changzh i 3 . 33 OS 17.30 4 
J incheng -11 .62 -1S -63 .12 7 
Xinzhou - 9 . 66 -1S -52 .82 7 
Yuci - 4 . 09 -OS -23 .62 5 
Linfen - 3 . 5 7 -OS -21 .75 5 
Houma -1 .12 -OS -8 ,41 5 
Yuncheng -6 .82 -OS -37 .73 6 二 
NEIMONGGU Hohhot 10.47 1S 59.05 3 
Baotou 3 . 67 OS 18.36 4 
Wuhai 1 .08 OS 3 .95 4 
Chifeng - 6 . 6 9 -OS -37 .72 6 
J i n i n g 8 .21 OS 45.03 3 
Tongl iao 0 .03 OS - 1 . 03 5 
Ha i l a r 6 .03 OS 34.32 3 
Manzhoulf 0 .88 OS 6 .20 . 4 
Ulanhot - 7 . 09 -OS -38 .45 6 
X i l i n h o t 4 .70 OS. 25.75 4 
LIAONING Shengyang 5 .42 OS 28.58 3 
Da l i an 7 .20 OS 37.32 3 
Anshan 9 .42 1S 50 .07 3 
Fushun 5 .60 OS 28.93 3 
Benxi 5 .26 OS 26 .18 4 
Dandong 4 .91 OS 25 .27 4 
J inzhou 6 . 33 OS 33.36 3 
Yingkou 6 .70 OS 33.55 3 
Fuxin 0 .70 OS 2 .84 4 
Liaoyang 6 .40 OS 33.15 3 
T i e l i n g 5 .10 OS 24.73 4 
Chaoyang 0 .59 OS 2 .06 4 
Wafangdian -10 .79 -1S -58 .61 7 
J i nx i - 7 . 70 -OS -43 .83 6 
Be ip iao - 9 . 83 -1S -54 .68 7 
JILIN Changchun 11.14 1S 62 .97 2 
J i l i n 5 .45 OS 29.31 3 
S ip ing 4 .63 OS 25.11 4 
Liaoyuan - 2 . 3 7 -OS -12 .26 5 
Tonghua 1.15 OS 5.14 4 
Hunjiang -6 . 94 -OS -37 .53 6 
Baicheng 0 .19 OS 0 .45 4 
Yanji 9 .88 1S 52.44 3 
Tumen -4 .20 -OS -23 .95 5 
Dunhua 、8.01 -OS -44 85 7 
HEILONGJIA Harbin 10.33 1S 58 .57 3 
Qiqihar 0.85 OS 3.82 4 
J i x i - 3 . 0 3 � -OS - 1 5 . 9 9 5 
Hegang - 2 . 52 -OS -15 .22 5 
Shuangyashan - 2 . 74 -OS -15 .64 5 
Daqing 2 . 6 9 OS 1 3 . 4 5 4 
Yichun -2 .94 -OS -18 .10 5 
J i a m u s i 4 . 4 8 OS 2 4 . 5 2 4 
Q i t a i h e - 4 . 7 5 -OS - 2 3 . 5 6 5 
Mudanj f ang 4 .18 OS 22.31 4 
Anda -12 .82 -1S -70 .49 8 
Shanghai 22.12 2S 123.70 1 
JIANGSU Nanjing 13.53 1S 76.84 2 
Wuxi 9 .52 1S 51 .67 3 
Xuzhou 12.96 1S 71 .09 2 
Changzhou 12.28 1S 66 .88 2 
Suzhou 11.84 1S 66 .16 2 
Nantong 9 . 18 1S 50.36 3 
L i anyungang , -0 .71 OS 3 . 23 4 
Huaiyin 3 . 46 OS 17.93 4 
Yangzhou 8 .13 OS 44.64 3 
Zhenj iang 9 .05 1S 48 .26 3 
… Taizhou 4 .15 OS 22 .87 4 
ZHEJIANG Hangzhou 15.05 1S 84 .08 1 
Ningbo ‘1.99 -OS - 10 . 77 5 
Wenzhou 2 .71 OS 14.30 . 4 
J i a x i n g . - 9 . 85 -1S - 5 2 . 8 7 7 
Huzhou - 12 . 46 -1S -66 .72 7 
Shaoxing 1.05 OS 11.99 4 
J inhua - 2 . 7 7 -OS -13 .10 5 
J i a o j i a n g -10 .81 -1S - 58 . 56 7 
ANHUI Wuhu 7 .24 OS 39 .45 3 
Bengbu 1.34 OS 7 .01 4 
Huainan - 4 . 4 9 -OS -24 .25 6 
Ma'anshan 5 .68 OS 30 .14 3 
Huaibei - 0 . 7 8 -OS - 3 . 8 8 5 
Tongl ing 4 .46 OS 21 .99 4 
Anqing - 2 . 59 -OS - 14 . 43 5 
Tunxi 4 .16 OS 20.25 4 
Fuyang 10.33 1S 57 .83 3 
Liuan 6 .31 OS 34 . 27 3 
FUJIAN Fuzhou 6 .96 OS 39 .05 3 
- Xiamen 3 .79 OS 23.94 4 “ 
Shanming 6 .92 OS 37.31 3 
Quanzhou - 5 . 55 -OS - 28 . 83 6 
Zhangzhou -2 .91 -OS - 15 . 59 5 
Nanping - 7 . 83 -OS -42 . 96 6 
Longyan - 5 . 8 7 -OS - 31 . 88 6 
Yongan - 7 . 2 9 -OS -39 .91 6 
JIANGXI Nancharig 10.39 1S 56.60 3 
J ingdezhen -5 . 05 -OS - 28 . 49 6 
P ingxiang - 12 . 18 -1S - 66 . 96 7 
J i u j f a n g 6 .50 OS 37 .38 3 
Xfnyu - 1 3 . 3 7 -1S - 72 . 13 8 
Yingtan - 8 . 0 5 -OS -42 ,81 6 
Shangrao 6 .86 OS 37 .25 3 
Fuzhou 1.78 OS 7 . 7 7 4 
J i ' a n 4 . 58 OS 24.05 4 
Ganzhou 0 . 57 OS 5 .10 4 
Yichun -11 .04 -1S - 61 . 29 7 
SHANDONG J i n an 14.30 1S 79 .99 2 
Qingdao 13.93 1S 76.01 2 
Zibo - 5 . 86 -OS - 32 . 00 6 
Zaozhuang -13 .72 -1S - 72 . 23 8 
Yantai - 0 . 72 -OS - 4 . 1 7 5 
Wei fang - 5 . 4 9 -OS - 30 . 63 6 
J i n i n g - 3 . 1 8 -OS -19 .81 5 
T a i ' a n - 12 . 33 -1S - 67 . 08 7 
Dezhou 3 .02 OS 18 .37 4 、 
Weihai - 7 . 3 9 -OS -41 .60 6 
X ing t a i - 1 1 . 7 3 -1S - 63 . 26 7 
Liaocheng -11 .92 -1S - 6 5 . 5 6 7 
Linqing - 13 . 97 -1S -75 .21 8 
Linyi - 15 . 43 -1S - 8 1 . 9 7 8 
Heze -14 .54 -1S - 77 . 96 8 
Laiwu -13 .75 -1S - 74 . 43 8 
Rizhao -17 .00 -1S -91,39 8 
HENAN Zhengzhou 8 .43 OS 46 :36 3 
Kai feng 6 .60 OS 35 . 27 3 
Luoyang 4 .85 OS 25.50 4 
P ingd ingshan - 2 . 8 8 -OS - 1 6 . 3 7 5 
Anyang 4 .75 OS 25.72 4 
Hebi - 2 . 40 -OS - 1 3 . 7 7 5 
Xingxang 11.10 1S 59 .89 3 
J i aozuo 2 .11 OS 10.50 4 
Xuchang 6.68 OS 35 .44 3 
Louhe 3 .61 OS 19.64 4 
Shanmenxia 3 . 66 OS 20.05 4 
Shangqiu 10.87 1S 58 .49 3 
Zhoukou - 3 . 99 -OS -21 .74 5 
Nanyang 4 .66 OS 24.63 4 
Xinyang . 6 .48 OS 34.75 3 
HUBEI Wuhan 9 .44 1S 51 .29 3 
Huangshf 10.79 1S 56.94 3 
Shiyan r 3 .83 OS 19.61 4 
Shashi 10.68 1S 54.34 3 
Yichang 8 .86 1S 47.12 3 
Xiangfan 9 .81 1S 53 .49 3 
Ezhou -9 .84 -1S -53 .49 7 
Laohekou - 8 . 88 -1S -51 .00 7 
Suizhou -11 .39 -1S -64 .16 7 
Xianning -10 .18 -1S «56.39 7 
Danjiangkou . -12 .02 -1S -65 .88 7 
HUNAN Changsha 16.60 1S 92 .48 1 
Zhuzhou 7 .95 OS 43 .08 3 
Hengyang 7 .96 . OS 41 .40 3 
Shaoyang - 1 . 2 7 -OS - 8 . 7 7 5 
Yueyang -0 .72 -OS - 4 . 5 9 5 
Li l i ng ^13.43 -1S - 73 . 89 8 
Yiyang -1 . 55 -OS - 10 . 29 5 
Changde 9 .98 1S 53 .23 3 
J f n s h i - 6 . 84 -OS -38 .85 6 、、 
Loudi «1 .63 -OS - 9 . 8 3 5 
Lengshui j i ang -6 .90 -OS - 38 . 76 6 
Youngzhou 8 . 57 1S 44 .62 3 
Yongzhou - 8 . 76 -1S -48 .88 7 
Huaihua - 6 . 4 7 -OS -37 .18 6 
Hongjiang 0.05 OS - 2 . 36 5 
. J i s hou - 6 . 89 -OS -36 .40 6 
Dayong - 16 . 57 -1S -89 .20 8 
GUANGDONG Shaoguan 3 . 39 OS 18.89 4 
Shenzhen 26 .47 3S 155.27 1 
Zhuhai 5 .24 OS 38 .26 3 
Shantou - 2 . 3 7 -OS -11 .51 5 
Foshan 8 .06 OS 48 .57 3 
Jiangmen 3 . 29 OS 21.43 4 
Zhanj iang - 5 . 56 -OS -28 . 43 6 
Maoming - 7 . 53 -OS -39 . 59 6 
Haikou 8 .35 OS 46 .58 3 
Huizhou 1.78 OS 6 .99 4 
Zhaoqing 8 .82 1S 49 .88 3 
Chaozhou -11 .22 -1S - 62 . 68 7 
Meixian - 5 . 62 -OS -31 .85 6 
Zhongshan -10 .81 -1S -54 .25 7 
Shanya - 9 . 64 -1S -52 .72 7 
GUANGXI Naming 7.90 OS 44.15 3 
Liuzhou 10.58 1S 58 .53 3 
Gu i l f n 9 . 78 1S 53 .73 3 
Wuzhou 8 .13 OS 42 .17 3 
Beihai 2 . 67 OS 15.60 4 
Pingxiang -12 .46 -1S -67 .15 7 
Heshan - 6 . 3 7 -OS -36 .01 6 
, Yuling -12 .28 -1S -67 .34 7 
Bose - 9 . 34 -1S - 50 . 43 7 
Hechi -7 .41 -OS -42 .04 6 
Qfngzhou -15 .13 -1S - 82 . 13 8 
SICHUAN Chengdu 4 . 3 7 OS . 25.31 4 
Chongqing 5 .90 OS 30 .78 3 
Zigong - 5 . 86 -OS - 33 . 37 6 
Dukou(Panzhihu 3 .54 OS 18.02 4 
Luzhou 4 . 0 7 OS 22 .13 4 
Deyang - 12 . 37 、 1 S -67 .11 7 
J ingyang -10 .62 - I S - 5 7 . 2 7 7 
Guangyuan - 14 . 67 -1S -78 .88 8 
Suinfng -15 .14 - I S - 82 .76 8 
Ne i j i ang 5 . 07 OS 25 .58 4 
Leshan ，9.47 -1s - 5 2 . 67 7 
Wanxian 0 .10 OS - 0 . 4 6 5 
P e i l i n g -13 .40 -1S - 73 . 37 8 
Yibing - 5 . 13 -OS -28 .84 6 
Nanchong 7 .88 OS 41.82 3 
Daxian 5 .58 OS 27 .98 3 
Ya 'an - 5 . 16 -OS -28 .61 6 
Xichang - 2 . 0 7 -OS -12 .79 5 
GUI ZHOU Guiyang 1 .99 OS 10.41 4 
Zunyi 8 .18 OS 43 .66 3 
Anshun - 0 . 9 3 -OS - 5 . 1 0 5 
Duyun - 3 . 1 3 -OS - 1 9 . 2 8 5 
K a i l i - 1 2 . 0 6 -1S - 6 4 . 2 3 7 
YUNNAN Kunming 9 . 4 7 1S 51 .22 3 
Dongchuan - 1 3 . 1 6 -1S - 7 1 . 0 8 8 
Ge j i u - 2 . 8 7 -OS - 1 5 . 9 7 5 
DaLi - 7 . 4 0 -OS - 4 0 . 4 2 6 
Kaiyuan - 6 . 9 5 -OS - 3 6 . 4 6 6 
Yuxi - 1 1 . 7 3 -1S - 6 0 . 1 3 7 
Chuxong - 1 3 . 8 9 -1S - 7 4 . 2 7 8 
Qujing -14.15 -1S -75.90 8 
SHAANXI X i ' a n 11 .85 1S 6 7 . 9 8 2 
Bao j i 9 . 8 9 1S 5 4 . 1 9 3 
Xianyang - 1 . 2 8 -OS - 7 . 5 4 5 
Yan ' an : -8.59 -1S - 4 6 . 7 2 7 
Hanzhong - 2 . 7 0 -OS - 1 5 . 7 7 5 
Weinan - 1 2 . 0 3 , -1S - 6 6 . 0 7 7 
Hancheng - 1 0 . 3 0 - I s - 5 6 . 1 4 7 
GANSU Lanzhou 9 . 3 3 1S 52 .32 3 
J t ayuguan 0 .71 OS 6 . 4 9 4 
T i an shu i - 1 . 8 8 -OS - 1 0 . 9 9 5 
P i n g l i a n g - 1 2 . 6 5 - I S - 6 8 . 4 7 8 
Wuwei - 1 5 . 1 8 -1S - 8 1 . 2 9 8 、 
J i u q u a n - 1 1 . 1 6 -1S - 6 0 . 7 6 7 
QINGHAI X in ing 12 .21 1S 6 8 . 6 3 2 
GoLmud 2 . 54 OS 15-57 4 
NINGXIA Yinchuan 12 .63 1S 6 9 . 5 4 2 
S h i z u i s h a n - 0 . 3 4 -OS - 2 . 1 1 5 
XINGJIANG Urumqi 11 .09 1S 6 1 . 1 3 2 
Shihezhf - 0 . 6 9 -OS - 5 . 8 2 5 i；. 
Hami - 1 . 5 6 -OS - 8 . 7 2 5 
Chang] i - 1 . 8 1 -OS - 9 . 9 6 5 
Yin ing - 1 . 9 0 -OS -8*06 5 
Tacheng - 5 . 6 0 -OS - 3 0 . 0 9 6 
A l t a y - 6 . 3 8 -OS - 3 4 . 3 7 6 
Kashf - 4 . 9 9 -OS - 23 . 01 5 
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